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tll^ antia^Mo a i^tlbody activity detected by loaae of several 
t^ests TOnealed that *aa3or antibody activity was 'lantly co ifi"jod to IgG. 
ibe te'tt procedures used fbr this piirpoee included i!!mi?)oeleetro. 
j^resiSf iMKUiodifrasion and fluoreseetit antibody tests* ^be results 
of 2BA tests indieated that be^iaralutinin aetivity was nresent in botli 
Jgi mnA Un antibodlAAi i^ile tlM preeipitia aetivity resided only ift 
| |6 sAUbodies* n^im «» a^tiv* disease state^ tbe level of l«0 
was slimrs fotmd elevated* 
ffe* isolated 1^ tM %n Itaetlofis froa tbe pooled antiaMbia 
sertts mmi ttMHH miA M9§^ tttvs vaiass as positive for beiMiiliii* 
tlain asliMftlr* Iteior pvaoipiHa bafids veie generally deteetatole acaiast 
m$ «fM^ «iEMr tMo bands mmf%4 ag«iii«t l|ii in iMmiediffttsliia aad 
t^ Hfmotimm troa XiSUmllvaL&m wen firgt rceliv^legra^lied 
on a^ftiiiM 0*200 aa4 then used in •arloua pb^rsleo-eho^eal stodleg, 
1\m viltWt^tr%ol9% abaorption wxima of Z|G and IgA were found at 273 im* 
A alAar totiaip w«« dit«otftbl« la ZgC at 290 fiSt l.idl«atlf« tha pp&mnem 
of t:?r98l^aa«t trFptoptiaa and pl3e?)3flalanl!io« ^he absorptioit 'wxiiaa 
of Igli ranging ftroa 250 • 28o fia auggestaa that IgM cofitalitdd 8»wi 
phei^alanl-ie than IgC and IgA, The fXimmsan-wo spsstral stuclioa 
also i-^ P'-ifir-^ d the ptQmr^ of tyrositiSt trypto i^baa md pbaijrlalaiilfiB 
im the thraa i^csofioelobullns* 
rtjloeniiy wair^ of a!itli^ x5l3ic JgC iras calO'jQt'^ .tQd oa t!» barsla 
of gel fSltratioa t^Dairior, xihXoh vaa ibULi:a,t!> bo,15%C00» ^be 
'itoU0*3 ?a<litt0y ftictioiiil ratio aid diffasioa cosfficierit of anti. 
a^bic Ife^ ', as ealeudatad on the baslo of itis c<3l filtratloa bahairior 
datat miB foaad as t^-.SlSf 1.13B and U-.Sa? K 1o*^ ca^/sec, pe'5pectiwl3r« 
Frost tbe«» Yaltiat i t can be eoneludod that antiasiebio IgG i s a globiu 
iar, bat an aitenAid !S»XeeuQle with an enipsoidal of eylindrioia shepe* 
CiarbolurdralMi •iiti«ili»at iiere also carried out in chro^ mt^ ^ 
CPe«liiefl£Lly ieoiattd laMMglolraa,ine frm antiavbie aera* ^he t o t a 
immm mntmnt of li^t ^* wA liA mr% i»o6, 5.25 and K?o g/100 mm 
prottl% ffaepeotiiwSr* Slalieiirf %iw ^aootneiueoMalne eonteat 
of l i» Wmm iwiiwBiflffliwiim iMit Otsfl^  o,fi and o«32 i/100 graa 
I»f«i«^ tte »i«lie Mti otttiiii ## Ito MMPOO itMunogiobuUne we«« 
found m i»9lt a«9l» aiiA ^ f | i^fOt gNw pfnttia, roepeetiiPiUr. 
hfpsrmm%ti;H,ty rdaettona. aBiisitiaod guinaa |)iri v«r9 found to ei¥» 
Tim to m noli atfiiiod Introdoriei t«{M:Uo(t» wbon 8«8 ttg and Kh ug of 
a,i«ba antinon <»>m!«.ntr!ition« vero uaod as Iniradar f^ial cballanri'ie dosaa* 
333a ^lajiRid !Mr9d?^aeiti¥lt3r Tomtt&ua w»si» a»t«ctai4a tiio «••&• aftar 
tha primxy l»«vil2atio.t* A positiDa fQactio.t vaa charaietariaed bgr 
ttea a^ -p®arafsc© of opytliQ'm aid liduratio^ after SN- hrat arid subsiding 
trsareaffeor. IIi8tolo£:ical ©itmi:iatiofis wsra also carriad oat i i orclar 
t > s t o ^ tbe t^^s #f €©iig proaa^t at tbo leidLon sites* »^1KI laaloa 
* 
sitoa t^re j|:5?iraetepi55a.! by the praaatco of a perivaaciamr cuffii^ ad4 
a diff'x^a I'ifiitratioa of tbo iiiti'a€©lltil-»r spaces by l3n>l5ocyt«a a-id 
'mcropliaf03» A fms polyr^orpho'tmlear leiiltae^/tos wore also sean. 
it^ o aii^ eas i^ico of ^-'M afal'ist aiaeba oaticons ia sansitisad 
ajJi rao tfaa fartfsor studied by carryi-if: out an in vitgo study of wlgfw* 
tioti inltibitioit. h^a "Sirratioii iohibitioii of paritonaal axiidata eaaia 
vaa ca3?riod out ia capillary tubes and on agaroaa plataa* In capillary 
tube tost I i t liaa fourui that 0*3S ug antieoa i s tbe opti lal a i^tiraa tor 
•tiidyicir the saigratioa iahibitiAa* f be groups of anieaaXs raceiviag 
7&«5 ui of aiitigea dufftof insMfiisation appei^ad to gi'vo a better tmrnm* 
lloCietfl reaponae« tbe alerglioii ialiibitioa of laeorepbatee in tbe abow 
tmm^tm^ mlml grwMp (oblaiiied by ttaiat 0*88 m antiteii during teet) 
vaa Mf ^  per eeat, fftile tbe algratloA iHbibitien of :aaeropbages tA 
tbe mSmlL mom teeeivtog i)i*f«o ug of anti^ii discing iaaviiaatieii 
(obtaiiigi br ttiliig #»ii wg of aattattt ttutiiig tegt) was 9*8 oer eeni 
ea agaaroa* 9aL #^«* ^ ^ resuite la tbe two teste nopied due to tbe 
m,tHwwm& $a Ibe eivaeir^ teebiaee« Aaebie antiiwa preparatteiie 
iMtd ia vmm ^m tesi^ veve w«ie and p&^m&tm type, fbegi 
sw$ 
ortracts were, i-ifact T)ro tx^nvopflato fssr uie i i eanlilarir tab© 
tasts* ^te valuos oTstaliod l i cnnHlfiyy tube te t t nowi slightly 
mRii. 

r^al,r.aJQ::?a l^t8lrC?lVl' im io a para«lt© ^f vims ""rcosSiiat 
ryoiisor.tit'^ ©OTnilDpouiQ, an Q^va ?Or«>3?fesi^ I© for Is&eosDtioa a^A 
catisativs Q£oat for a varSfstsr o€ ta3a.i S^IIF-J'JBO or dlsoasoot 
v;:o opMoilotorA^ factors» iifaiJ't, KJnolt trj a hk he? Ifi'^lj^oico 
10 '-or ca i t of t'oriab to t a l p©pulntSjon» SIXJ '>r'ovrlo.'K50 G '^ 
e3^*jj?lty of tiio iiSfcctSofi i^ iy Glflbp f^^a atoa to asoa, o? l a a 
^ii!2li'l, '^ !20 -1''s'5 it-rffic i^li!©05 ^s::t-iboa at <!ir) i3Cratio ti*» 
Q:I©O i.i'*1,wtja 'iiDblGj5io# 'JttXk the lagt .^oartcs' :£ t t o 
ilstOQ.it'j ro'it jry, iafcsot, x> U n t i i e t i o i i^ an ".:x,tn to 0"5igt 
"jottfO©'» t^  a>lc aad othQp C-jr-ia of 'ly J^^ '^ i'^ jpy* ^*aitJl (1) l a 
in tljo ffc.-oo .? 1 ^:iild| who had >*JL0'J J i th ofitorocolitls, 
P'iojr^iiia, a'io"!lo ".nd hyvlrsjcopholus. Tl^al^-'JMy, J^ogrh (2) l a 
1?^5 5^0^ 1 -j.ao abaerwd tho -lotile a'^ !:».if3 t#ltli irifostod fod 
blood con.© l.i tho foeoB .if a patio'it s u f > r l i r ^om >%yno itory, 
Ih -Hm tPloa t:> ^fovo tho pathofeiic -t-itai^ of the •\T8bQ0 by 
fiintiiatorl-ig Vm eontarii'mtoa focal "laterial oraUy -wui foctally 
to ojtir^rlfsr-itnl dofs. ^t» a ^ ' ^ n i o i f a iof t la tor <l»iK)loped 
dysentery fStadf i t s ISoees co it^ Ji i^ a the ai9ba»« Xl» autopa^ i^to 
r^walod tbd tilcemtlon of tim larg« lioiwl, W«lkor and ^XXartf* 
(3) for tho first tlm i» 19t3 succMdod jU^  pro!!y«;l!)g tiie diMast 
in hunan volunteore. %tmy nlm Slsao^ s^erftd 1 ^ 'e&prioT 8t«%«* 
la safjQa of nofwlavaal^ bucwm a^biasia. Sim s'alatlonshlp of 
oatoPlc !>rietoria to a'asblc vlrnilo-K© bag "DI* !?!®c«fitly beem 
lnvosticntod lay Pbiiilps ot tg. ih) aM Ta^or <?). ibacH aid 
:"5pbo!i1a*7 (5) in 1925 f^ r^ t^ ^ first t i i s seportod J^o suocdasfUdL 
cisltivntion of a^ '^ sas AaJdJUOftt which tUay usea for gtudsring 
tbo •llgoti'30 i!i (2ota41# Had* ouxttiraa w©?« always grown la 
asaoclitlo3 ultb o.ia or aovoral concoaltant bactorla* 3at 
a^&a-bcctoria cyltisros mfT& mt very uaafuH for laklrig prodsa 
otuaioo of %*m vorloug pfiytsiolocicol afjd l-anaiKjlogicQi proeasaoa 
displnc tiB cours© of tm iiftoctlont or otbar^iaa. ibon i t wa» 
roallsod ttiat puro etslturas of aTe!>a nsist be a^lo3^d f^r "^ing 
-Fjore •TDa:ii!icfia studios of lb© various lochanlstas Involved In 
iaitsctloa a'^ Prmalty^ doawl'ind and !^widart (7) w®r« tha 
first wl^ euceeosftolF transferred storile aaeba cysts froa l i w r 
abscesses in oats to a storile eult<ira taedlim* I3at they covlA 
not aaltitain tlieas etHtures fbr vary loiig. After fev dayst * ^ 
om^m voro all dead* ilileny Qt aa,. <d) m^ %ndsr aad lileay 
(9) trUA to os i^y cbeaiieal treat?!i!»nt as a aaans of sterilising 
the sleol isolated eysts for lit vitro mmhm atat r^ss* ^hey also 
eotlld flat aaisitaia their a<soba etatures for «>re than two or 
three traosftors. Bees (10) i^d aees Jl^il* (11) adopted a nev 
teehnl« of aiereisolation of eysts for laltiatinf a pure eiAtiare* 
Aatihiot|0% Here alee si;&s»«]eAtly used far elininatioc th9 
«ee9i|»«i^fig l>siiet@x*ia £rom ttm cuitaf^s* •Tut^ l^is <1'l) for tfm 
f i r s t %i,m aoi»ristrat0i tfm iafifif«l;T©ss of antlMotics lo 
Qlti^mtlm t>a«t««*lA fJP©ai aiBba ciatwii^g. Ifi t9*>8 fltmffer and 
9 $ ^ i t s ) mi^^G»0sl^lr @iipldF®4 a8iU^l^t4ee ^se elisiiiatlss ^10 
SStXM.* ii^i mMtltiitQ^ ra'iiss.tlo4 iaactivcit®<S inctnyial cel ls 
lbs* a itiljlotie-iiliibitoil l»act©i?la i a cnistia ciHttii^g. IM Qmxfth 
of a-^ Mlia ifitli CI tii-igl® b^t©riai anoseist© i© c^iataiay SQ§3tmd 
to a« a *!iDaal>aJCSteria3. caItJiff®»» i*trilo tiss a"i}!»a etiXtiir©s 
t#itlioti^ mf e0f«o3itiQ'.it ibact0s*isil gv^w%h ia I«ri©ya a© an 
•atanie ©altar® •» 
'ifeoll (15) for ttm Stmt %S,m trlsul to asoaiss ttm aixsba 
eall frm «Jiaa# In 19«S1| iJia-aoid Ct6) bas tlon® i^narkama 
ifsij^ k la mmnUtm m. ai,ia^^l.m^,S c«lt.»®« iAMSiSSk* 3© a icm. 
l»iafc#<3 a*8»t>te ejrsta S'raa ^aiM»!>aet6ria euLttiso® and later 
aiita'^»li3teS tii09 la aa m^s l^^ a-^eritDiaia n^rmaiaaie eiHtura* Ha 
mm usiag a aaitapliaale miiuD ybi&b was ^^mma^^ iiitb a 
tr:^asK»ta«itid af tbe gaatsa l£ilMlltS* 4f i«r ilie aQtaMisbaant 
of ii»fi&i£aal.a aultafVSf tim wmiM. aloir witit tholr Itlac^allata 
aa®0«4atat wart trsmafarrea to a specially ^vlm^ aiphasd« 
aa^iMi* la thl« n(i<iiaii» tl>G cri t l»aia 4laa omt vitliin ttireia 
tTftaaitra mA Hi* awlMM eoatiiiu&a to difjR^ratitiata mA naur&flli 
la tba t&wm of port or txaaia oialturas. In 196$ m.ai»ad and 
^lartiia ii7) imtiimw ti^^lifiad thair aar l iar ctHtura taebai* 
%r iai»I«iiiii a ii»aa]^ }9ati« li^iiiA ii»<M^ (fS}« %h9 Mfiii« 
«ss4 f©p 3^® csttltivition of osronle culturtss of ii* i^ ^pVtivti.c§. 
imh «^®ilc cjlturos aro 1*0© froi cjita3liati:ie oit^aiins a'id 
t!3Gir l3ye»p:'ail'act8 as tmll* S^Ttegs caltureo ctii ':iTf!3 ;» roadllF 
a^r© ciat ir© tcrclialcs ope.iDcl i^ ti©w posSAbUltioa for -sfeing 
Vmmntlyf COTOSI Ci)C-ioo of parasitic atJisti!^  sufo ii.iova* 
M i l ! ^tiitel4M$ aaadi Ma«,s,»Q^a gltiiig.tiiaitn .jaaa^a^ffil^ a Sr¥';Ui@ 
a'l^  ,laaMg,Ua JttssMU* '^^ Jit of ttMJsa soisea cpaf^ ^as, o£jil;r 
tsiili?-rsatly QceOiStod R8 tijo caaaativo *coat af A typical hman 
ssraixvoB isaowa cis •a'asijic colitis»« 
:i?t3o froo*ilvitig oLio^ bavtt aim bo«n ri>|K>rtoa as tnriaR 
;}&rmitQ9f for oxa"i>i« ABflalliiasm&it >linwinnin,at ouxa Jaofilarto* 
In t965 %fff*f^ fth«»«pi«hf inf^cliofi v%« roportod as eauting fatal 
MtAingitia in ctiii<ir«ii and adiilta, ibo c!:iro:Ue eramaoaatoua 
brain lasiotia hav« ^aan pr»itic6d •irpariJWiitallr i(i ni>e* ^ tba 
io^atad Iwrlr^iTlfllt %• frosi tiM Aoil* '^ htaa isalatai vera 
fom& to iwm a relativtljr lov virtHaaoa* 
ttm l i fa ^Teia af 1* >*1ffH^ i.**-lm ^ «ai^a«ad attrattUf M 
two ataittt tHa trojptoaaaitaa llttadtat itat») and tiia ayatia 
Cdaraant) atata* im Mm itata# al.t#f«Mtia vitii aaMi atl^n 
*iTopl>G»80ifce fJPoiifeat tis® ejtiie-ige o f t ' ^ host mv^ ^mUtipllMB i t i to 
%\fo equal l^ sXvas by a p3PDcef58 o f felfitrr Huston, C^ysts art fiot 
{r'OTOPally lbrEio<l i n tfeo iKJst t issues, 2a trnfa^oaratsl® coM^tioas, 
r?o'30 .of trio ti^3|?!203oit®9 t^ tbo imtco t l i a i la'aea por i0 i i ic ia iy 
oli'il.'saio tiioiff fboa f5Qrtici©g a-iS ron-M tlaom^lv^n o f f to fara 
a ota^e k'^^va oa procyst* 'iJss t ec^ ta t i - ^ fa:«»tio"isi £©Tera^.ly 
e©ao0 at tfeto stage aid the pnscjst forr» socs^to a fjatsstacic© to 
forn aa ©,m?olopi*ie asa i^ranis aJ?®«:id ttm orf^anisQ» ^-lat. l a ! ^v 
Oil -n.'!i0!>a cyst i s torais&m '--ho cyst i s qua5rifi-tiel9at® and 
iTowrorsonts o otsge pr inarHy m»nt far traastalsalaa o^nly, f iB 
Qua3ri!iiisloat© cystie atioba io tisa o?»ly stac® t/.dc!} i a trfaas* 
^ t t o d fPoQ tiost to tost. *ili9ir ©liffllnatioa npao tho f©e@s and 
oatsra'^ci© i,-ito a nm fe>0t t f ^ i ^ i i ^ ora l coit tr j i . iat ioo i s nceo i ^ 
lig'iOd only &y ttm cyst ic «t9ie©a (19f20). UiariTC ©'seystRtion 
af ter roacbi.^ a ?iaw tout, tl50 «pa4iPiauci©at® c/stg u:iiMr®o 
roiioaied d iv i^ona u^itu o i rb t s'^uai trophoatoitos or© foriuei 
frofs a oi£irl« cyat iJi tlio boat*a intaat ina. In th© eaaa of 
cKVim^ont atralnat theaa orgaMaaia a ^ p t a eoJissiaitaaX a^ristaraea 
i a tDe luaart o f tlia l a r i a intaat ina, l a d i n g on l iaetafla and 
adibla aatr i tua* 
^iNira t)ava ^va^a laaan aoiaD controvarsiaa afnonf fa t ^a i to * 
log lata vagaraint tlia f>a^MiNiiiicity o f i ^ MttolTtaifift* ^ ^ t t 
dottbtt wtM w a t l y tNiaad on tlia o^aaiiratioiia th^t a l a f i a iw i ia r 
o f :Miit«tai Hoata appaar to ^ aaynptoiaatie earr l«ra ofl&r* 
It wa9 also MXUm^ %hts>t i * b^ i^ tt?'*y*^ iei> coisprlses of a grovip 
of slallcaflF a5i>©arirc ^am^mBf &^ ©ut of %fmm ortty om gtytifi 
list tbo pfttt)oc<3'}ie eapaMlit?'* Oi tl?la oeoiti two sehooXs of 
tboGitat gti l l eiciiit) easah oi@ l.i {|l?®ct opponltiom to tlie other* 
i t 1» asioiatie tfeat aoiti^cy of tli© oppontig irlaw tj-i Is© eoicl\i» 
oiwly 0i;^ported t3or © i^Ksrl-rsfitil «^ i<S0ne9«» fralg C"^ 1) in hl» 
©xcoHsat tr.'^ atis© •ii'iaMaoifs ana Ac»!»lo ^soitos^* otftt@d tF»&t 
«4» ^iatQi.^ig|l i© osasntiail^ a tiootio ^wraott* wUieli can not 
ltv% as o cooaoi'sanl In tija intostiaoi \ilt!K>ut T5j?od«eing le'^lota. 
'2h®rxi hwfo t»c!t®ii :iu'i3i^ U8 otfeor strict ad^israits to tMo theory 
inclaOiitg CcOMa© (52) m^ domn C23)» On th8 othe:? !mn«| 
t^wrol otlior -^ri-^ro lieiuaiag Siimosian Ca**-), iiftieheosw (a5i.S7) 
aa€ Soam (a3,a9) twlie^a that aTt>l>a -^y o.nly b© iivi ig as a 
coasaenoal i i tl&e intosti:)© of i t s tout, in^ -^ dirjg tha tissii© ifi 
cotaparati-wsly ras« iagitaaeea* fl«i prliMSlTjai ©viasnc© cited by 
rraig (21} la sii^port of this theory \m9 tliis vorfe of Couneii'mn 
ani 2* ilQvat C305» -^irtlutt (31)» aang©X (3a), U»fmT m j U (33) 
&M Craig imd logy (3^)* ^1 tboo© tiorissr^ hair© obs©ni©(3 lenlon© 
vbieh thay attribatod t© j | ^ fiiffltQ?.vt^ ica in postmrtew exemlniitions 
of banui© PM ©icporimntja a-Unilg. 1!% inftectoa nabSects, 
ae«ordine to their reportsi had no hifjtor^ of n-asliie ^tn itory 
duvine thtir lif© t iat , 3i««ii.?tip 3b3©yv'ition8 mm lat©r reported 
by fluwt (35). *h© arguM'^ ts .jf the oiiponine grot^e are, iitfaety 
•^aaaiy i^ttseivi* B©i©)i©iioir (af) 9iigi^ ©eted thet the mxshBT ef 
%rmhm pftMtd in tli© •!©•&• of •iurri»r» i t greater than 'sigbt be 
e i^ete4 iM« iMii leet^iie^ a© further eiab<^«ted the feet that 
pmtmm sf f b i © in eartSwr oaeee pwwkm an indiitiitabi© »ie#f 
of tfe?3i? o-^istowo as coTaonoiis •yrit'^ .li -Ij© lunen, '© aiao 
^7aiitiiiotl t l ; i t G'lcb -•3al»Q0 tjiss ptkBmd in ffeeeg eofitaia iciges* 
tod bactorla ii.i ot*'^r co itotito of the lu^si '.ritb no ©vidfiTco 
of iTfocto^ bl^oa or oftnf t i n a ^ '^ ©119, Aiiifows aii«3 Atchloy 
(^ 56) ha'^ o^ ro-ia3?a0<3 tfccst no tr-a-'oo of oceiat t>lood t^ oire foaid la 
tao otools -^f a c^ *^*© Qf aymtQfUQ^ci corslors of i ^ h^ntoiytieny 
citl-ic t'tln fio ovi^nco for tto ottlatoic© of tHo orc^alsas as 
b'lofioy antl 2Vyo (37) atspoar to bo of the irljau tliat |?atho-
ro.iicit,y tr?3tiC5t t to i?arioiao stroiitn of £.. ?^^ ;7Vs:^ ytfcft *mnif»sts 
itooif o'lly i i ^fflrio.io C^^ Q^^ O or d®gi*o0s* Mesa.i'tor aid 'fele-tey 
(38y, Klfiw^ 33»Jc»tjf (^.rj), cna RjlaocitbM and Cosfiss 0*0) »^cvo 
pK>i?l'''od uti\?'K*of to fjl^ otjf l.!:at lu t r i t lo ia l status of tb® feoat 
i s cLi iTxsrtc-ife cs jQCt to coi'jitor tJGfoP® tlagcribinc the patlio* 
rsaleity niT tlx) i^ro'-iisii. ^scliiens (M,^2)t Chang (^3)» 
iuttor-tj^QC' Gil I'hSJlinQ (Wf) ai;l Pliiailrtft m^ ^ r t g i s (^ i-^ ) ^a'vt 
ob,W5 h\ut ,lm 'lawlJotQ-iicity of tte orr.aoisja tm^ be aatcred Ijy 
( ^ i 1^ 3 '^^ Jl^ lll^ a fiJt«4Sl» 0*7) havQ ^BimmtratQA that th© a»b«t 
1?^  rsorai way or© 30.-'© 5*5 i t t ^ i tfcsir as*^ciat6d '<\icroov$aaiBnm 
for ttxalr ''jatttogo'iicity, lb©-/ believed that ovory strain ot 
Utk ^^^'^'^^'^ ia ranaol© of virodueing ulcoratlw cbinges In 
i.^fdf!toa irvUVllfUEtlB, 
%tm mtteintitv9 ule«raiioa, which ebar«ct«ri»es tbo itm&sm 
la f^m'B® itlof5«l host, Is mt ohmnmii In «r.oria»ataia.y inft«««4 
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rera f»«# rnii'-mla* Sb« l«*?lon® produced in i^era IY®» animals &r» 
of * iilrKsr natapc, A« a riodulai' ij|i|soaiPaaQe, ife g«ti»rally rttaalns 
c f^ifi-iedi to tts© ssEterior of tt)® cecnl wall» She aniebaD l?i rera 
flreo a i l t a a a*»rvivQ ©iiy briefl j Isecaas© of a irery poor rat* of 
-Kultlniloitian in t^ .Q liiHBa of 'juch ani-Bla, As far ag patho-
fttnicity i s co'icor.'^d, i t is m% t^ >o P©IX twiowi t^©t!-^r t!39 
dBpoids:©© 3f aiaba oti bnstoria for i t s pathogenicity invoX'^s 
HUitipli® bnctorial a^ocieo or only o.io# Patbogeaic ataeb^ in 
afieoclatioi t/itu i^ f!<^ torie|i|J^ f^  MU* Mgafra0lf9i; flfigOM,^,!! and 
,|fi?ii:^ ffifi ,f^ |^ i^i.:^ « hnvQ l)o©fi staply o^ owa to produce oar© severe 
talQoratio'is l a timo^tmntt^ afilnals* Oa tha othor hand, t!i® patho-
eonicity wm foun*! to d0cr©as© i« 4?^  ir^ tyi> assoeiation ^ith 
!f^ i»yp^ f^ a9f|r^ , ^iTMl- i'^iiilllpo Sijal* C*^ 7) tJav© described the rosuits 
of their studiDa on tti© pathoc®aieity of axftnicaily growa aiaebai* 
iljey h&m fowad that tb» sxofiic aatebsas foil to prod«c« leniong in 
B9Tm fr©o soiiisa pies* '^i^V attriljute this phsno'Wf^n to a loss 
of viraloneo by tha amh& djje to proloa^ad in vitro cultivntion. 
ihe aocb?Asii»8i of tl» aecoi^panying phyaiolorlcal chaa^ias froa 
irirylancjo to avirttiofioa during i t s -laintenanea in ascanie eultitras 
i i iiot oxactly knotm. Sisiiiarly, no rational axplanation ea^ ba 
put fortmrd foff tha restoration of viralenea aftar their continued 
eeria:i ani'wl. paasacat (^^50). 
c • mmmim of m^s^Rfa xosr 
ftaoffi «ia aeiratal theories relating to tha aiehaniaaMi <»f 
pathog«ii»il8 l a aieebie inl«»etiona« Bat ttiaee faftta aia not 
BX^rnvtmntf^Xj protod, ilatcllff (51) beliovea that !«. M l^cQjdifiJI 
oaters tte tifisoft ai i t s Mst 1^ T i^fdiajiic^ il' p«ntir«tiofi* f hl» vag 
coiisl'Wi^d an tisd ?^ rl'!i*ipy "^chrinlsa for the patbogenesit of th© 
aietiaB* Liier, 'Mny^n (5S), H©raer tJL.al» (33)f Courseli!!»a and 
ta flow (30), Cralc; (21) and %ttst aid Ka^ y (53) vera of the 
opi^ ilo-i th-t^ t :meh -nical po?iBtpatlo!i 'ss^ r oray b© just one of tba 
factors i*'XVolir©d« lH® otlii>r |>orsibla iwclianlsia euigaated by thoia 
i s that Urn aiaba 'w ©nter t ^ tissue by csrtolysis. 5!h© avidenc© 
for til© C'^ lfiteis® of m^h art 0»my:35 i s b-isad on histological studiet 
of ttj© lytia i^ cBDfsi^  iii tho tt&nmn* Tb© tropbosoites can b© 
r©adiay obmrvod In tbo rsacrosed tiss^ie i#bieb usually appears as 
a cloos* so-w of lynis ourrounaed by bealttey ad^acefit ti»»i*t» 
FToa tbe^ ob^arvations, i t can be coiieludsd that etissyaiatio 
ability tiilom '^th tbe weh%*iicnl action are tbe two jaott ll^cely 
factors uliieb h&lp tha asiebae i^ penetration and eatablishi.fii the 
iafactioa foei (53i^)* ^altewehi artd Fhillipa (55) a^ A Plttian 
itIijBX* ( ^ ) ^«19 abovn in their eleatron siera^rapbe a conplete 
•eqaence of tiaeae iovasioa in aaebiasie* Tbe early cbanges in 
•ucoea followiflc e» invaeSve Infeetiofi include suoerfioial Uleera« 
tioft in the i&vm of a tfpieal bottle-neck ulcers^ follovad by the 
deetraetioii of tbe eubimeoea* ^be tiosue da«M«e ia helped by 
preleolytic em r^nt activity of tbe aiiieb«i. Tbe presence of eueli 
proteely^ie activity mt been ebown in ifn yi^y^ ensyaie etiiilii#$ 
fbii i f eonfirwd by tbe findinee tbat isioreornanieeia and tl»«lt 
oxtraeti ieib hm^ tbe eet&Hty to bydfolyee the gelatlAi eM«lfi| 
fibfiHi liMMi^o^iii and guinea pis mt eyitbelitui i5f>« i » ^ 
p§m»mm 9m niM^tboieMe etratn* of MM, MiMli^lttl i>»i^  W^^ 
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and penttc activity, but this dcfOa not laciul© th® ehyiotryptlo 
aetlYlt^« Tli@ ai@&sts«»n ©f %hQ stttJ ©pittselloa by pop«lti oily i s 
quite tti^l^iely, tjacnaaa ^^epsi^ tiof!:s within a pa rr\if^e in '^leli 
t^ i@ nam^i-es -a?© us-aa'JLy liactltw ft> vi t ro. Ilm -Jtoclli© in tbo 
js^i^olFtlc activity ±9 go:iora\l7 tolton as &i inlQX of '1«r'TO'^ ??ed 
.3.t!-^i.g.jlLity, iat^^iisli -Ibsl <5B) ^as recently statel tftnt t^ ^oro 
©"•Intg no eormliM^n betiwen tlm 1 icronaea rsrotools^tic ©ctivity 
a J<l Q f:mnior i.ivrL0iv©r»39» After iivaaiig ttie siito'^coeal layer 
of t te ntit wvllf t to ^road of t!:H3 a-ssbn© i i to do©por tinaoos or 
'.mseosal i*ocio:i if3 aasiotod b^ tli© hyaliaro i ida^ oisy^* ^ o abrjv® 
iforio? l^as r!iai?n tlio nroso'ico of onsyiie activity In all the -natbo-
eoii<i orcr? lioiia '?blcb yei?© OTmbi© of prodicifii: averar'O fra^ie 
looloio 1^ , oiiOG Dirs. 31'3l3ar activity tirao -aoo foind in gtrains 
IfiO^Atcr Y^ota as/i»»to>mtie f3ji>3eet9» 3ut any airect rolationsbip 
.xjt^ '^en fia«t»'«licity aid nofipssttbors-iicity can noa l>e ontibtinhedl 
on tticj basis of "^r&m lem or absence of thi« e'isy?3B o'lly. It l i 
also fojy t:i t tror^bozoites frois pathogenic add nonpathoronie 
strnins of n^baa baw eytotonic effect on laukocjtas. .^his 
cytotoxic aflbct waa i^iitly found oa cyt©plas«lc Tnaalea and 
lyaaaovea tibicb varft eoaplataly disrupted* 3ut a eraator insight 
into ^tbofonie tanehoninrss ot a«be can pcrbi^s ba obtainad only 
aftar iind»rtta«idi«if th» bost^paraaita raiationsbip in i t s totality* 
0, tmmm mmeiim$ 
flMi tfitut^ Mcbaniait of ganaratJUig imana ra^ponsaa agalAi^ 
I t 
gOTorated i'jaias 1^31333043© lis cB j^^ i^rati-s l^^ r weator tlia!i tbo ori® 
obtainoa la oi'ailar t3?po of Infoctiono by b:»cteria a-id vlnis©o« 
•*'•» '^ nct fcl'at a i I'TsaiDlA'-colly eo'ixjtont boat ro-xiiio fully 
ficioeoptiblo to rol-iiijsctio!;i, 0V©ti aftor a ffoco*it coit ict t?itb tbo 
caasitli?o GTC-itt lo ff3tl:o? SsaM ts ilsfli^, Lf^ eS: of Inr^rmtlon 
roc^tSiif, vl3o 9aMl>DfQilc laocnailo i® ajid, tto or.act natur© a.id 
co'^^oitioa of a i t l t e i s partiolnQtine la ttm i.itfectioEi pstscosaaa, 
a2?o poraitily f^ -:© of tl5o factors KJQiKsasIblo for a poor ufiaer-
atn'-if^ l^ S '-"'^  *^-^  latstiiQ rogpoeioes* 4t ti ' ics, owti fciic -mtlioco "lieity 
,-)f t^o OGasol Qfont io ootDwlmt aouiitful* It !:®n oftoa toea ntsown 
t*3at L^ ie iD^asluoo trithin tli© Xano.i of tho Ijt^ nt ©Tlst onay l i a 
ntste of sy^:?lotic po\Qtioa'?!iip, %rlt!ioat causl"4g a-iy apiioroat tlsau© 
4„^ -,^ .Q (if)^ 'li'ii"'"Fly, fch© i»!nafioljr-lcil aov-juoncs) In such casts 
•fi^ asr© ost-3'jit?o ti9«!wr} i'ar»:r© i s c ^umd also rc-Tiluo Ofiaally 
obf5eu,tt5» ^'iB of tb© *aoro fundi'Ks^ital aspects of '^'lobie I'^ imisialogy 
lllso I'vmto, a«<i'-^ 2^ fl» ai^ trn'^ slv* l-a-Riiity, nature of aitlcoft a.id 
aititx>aao9 fi'id li'a»noral 'iid cellular i'^ .'si-i© nssfoisos have fiow braen 
otadloa i'l cvoat«p riotoll, though, by varloas m^rkepg, 
a) Innate losuoity 
AVBSIIMO o t^OO'icoa i'idlcat« ths^t iaaH»!ialia.n a'aeblasie i« 
cuit^ )f«p03io«}lst !••# tlio Mmskm ufiaer natural comHtlons Is 
rottrlelod to Iitt!%:i2i8 only, %i^^ (59> ^id Ibholl (20) liavo 
losc r l^ i th© iotoctlon of sl«»ll^ typws of ^wBhrn from E»jik«y« 
in whleli ^w poTftgltes run » ays^toadlcss eours© of lnf»etioii« 
1 p 
lafact, tho'xs io siDt; Q oiic^lo ropaPt ©loans' sap-mrtijig tb^ Ti^^i 
that a W5!l 08ta%ic^»a Irwonlt^ o^tainst S*. ^^ ttfcf|iAytifi«. eofi bo 
QCfijilro^ QO a s?oou2t of -iDtoT"!! i-ifectlon or stibsoa^nt to 
l3snlBatlQa# J:ilF ^^lo^o (60) Itao ropoi^tod of»"itnnootj» roeoimry 
fP33 aiD'Jic it^ro:? abseono i rJ plOimspwl'u.iaTF aiot^laclg la a 
au!:^r of -atioato* 2!x>co fliil-ifo OIIDV t!iat lm:3a0 tjod^ nay Imv© 
eou® J330l'iaiio3 ©f ror^ictaaco Gt'f3i-ist tlio trwaiinc a*:)0bt50« 5:ho 
ffossailts of *bDC?nitiD c/id JQri*iasutQ (61) on ©s:pon-x)rttol pio^iustiofit 
of Q!»Mc lOfrio.\0 1.^  Uio livo^ ©f lianctor^ jjiiS e«iS.noa |>ico too^ 
l*iaicr%^oa ttiiA soiso t^m) of natu^nl i^ iiaafiaty TJot ©'^ Ist in 
a'o'^iGnio* ^ ' s ^ lni«s fotma t'iot Tiobao tjore ablo to ourelTO ai<i 
croti 11 t':o }it>'3tt^T liims' oftop baiig Injcctoa diixictlyi or follow*. 
i^:r no.Mi''* vy n&.c^iitt.on f^oa O'Tistitg iatostlissl lool^is* I3at in 
t^ X) li^wsr oS t ai loa pir«| t!so oajbT© failed to ©ata!>lia1i tterssolvos. 
'»iio<X3 fi.*lliC9 cu'jfirra t!K> xtms thr^t a cortai i (lonro© of yoiilitai-r© 
mint 5^0 'it^ar^'it in i 'oi ©^a pit^ St bat not la ha'astore, 01 t!:© basis 
of fchoco fi^il ig 1^ "£^ fi ^* tHmftwr be ooncXusivoly ©sto.'bllslJMid 
that an ii-mie I'-^irait:/ ngiiist a'iebia'?is i s present in r ^ / « a pigs, 
b) AcQtjirod X^aonity 
Tliar iTlyt !»thiiK i s kmva about tbo acspirvid I'sraunit? 
Q{^ alfi8% Mm titiA i^ti-tAftA in iMUi (62). Shoro la fio sTldonce to sbov 
tb« (SBircilor^rit of anr maistiMi« t© rolJifectioii^ liT«^p«etif« of 
a »a«t SAglofF of »«ovwy« ib» boat i t alwiiya suacoptibla to 
l!il^etloa« Xa o i^i i?i««atiia%lofi, i t hat baon ^bovii tbat aoni aagvoo 
of i^^toctim i»M a&bioi»4 in Toung rata aftar ivnmisatiott witb 
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Bm, imniteliTy^ f^'* a£itic!efi (63 )• %artaiw«ia0r aid Avwxt {6h} htmt 
shown tise pmmnm of aetiuirad Ivrnmlty in dogs* o^fiti «a ioBRinitr 
wftn de'ioas'&ratad |}j aisesei-tig tbe 4tegr0® of rdtlstam:* to f«i!if*o«> 
tioa iiiair*^ i » MslS^^Ul^ Slli&y fctasw f«|iortad that tlHI «ft«l»a.i9li. 
isiit of iafeefciori la noat?siuae a^ca vas «• bieh as 85 per ctat. 
mil© in pawnriattiOLf iJifactad tout, the t;tf®etloa rat* wat ofily 
ahout 12 res* eo!it« l"li«s rtsistmie® to sr®ifif@ctioa va® o«|i«illy 
©rt^ntiifo sT'si^ i^st Ustli sJo'ffllogoisa ^id Ijstojsolo^iit atraliia of 
^ M"<^ 1^-'^ <^^ -^ ' "^ ius^ation of iwi-il^etSoa rnn e^d tietween tim and 
a l^alf -w 'ilt@ to n i ^ and a lialf jaoatlis, t^ lsey Siave aim detected 
tliat t!)© r-aio of lat&ctt&n was 2»icli loss la aui'sals t^ileb rtcoivsd 
vrel;iacal3tlo:i blood tpansfuaiofia l^os dogs fsefr^ MStoyy to lifoction. 
Coii^^'xl U> tntai tt&m anl-xsle tytiietj wero not tranafus^a %mT% fouid 
f:i6^-y :rdst'^ OTiti'al«* ^te abat?o fiiiHrjgs stier:®ot t&at a pmsXf 
if ^^ o^ cs* of iTiiMlty acalntpt atasMatis In dogi Is |>08sil»l«» tutor, 
!^iiii"k?to*"^ Wci iyii,JdU (65) an^ a^saqtmii^ r^ mveclra i2JLiiI» (66 > ha'v* 
.i0?io jstpotoil tbat healed as©l»lc inrectlons la ha^ssterg protect tiat 
aoi^alo tffom raourreiit lafact lone* 'tire f^isntXTf ^P^'tNi^ A&jA,* 
(67) iiaw also SIKWII »II« proteetlon of anl'^it asaiJist l^ifeotloa 
hy exoriie nnd'aonoiitiUUs aoibM* iCnipp (68), vtm separated tlie 
aatiiefi in t&v» fteotiooe on tise h%sl§ of tiielr 8ii», has Oeimiie-
trated a oortalA diflPte of i^oteetlon in fuliiee pige lanimiied vith 
fraotiooi^od 1* MtlrfHiTtlft entlgen. M the eboiw ifiveetleatlefi, 
rroi^ v^ of •flin&ti «t«i «ip«Niloak3r Iwrniiilaed vltb laoleted lireietloikt 
iMad ittiolo ma^$0m pM^ftmMim m w l l , t!ie eacperiisoatia aalaele 
vere Igl t t t m i H i p i tiiil»iiwnalljr i^tn aeooaefiie jLk > f^i# i^>^*ff 
ih 
dhitoetion of eecfa le^oas. It vas foun^ that tt!o anii^^s immxm 
nimd uitb fsigti !!»l® »^IaJ* wvigbt aiitlgen l^actioas vsrt ooapl9t«Xsr 
protaetod* wlwroaii» only i^ S a:id 6^ ^ tjar eent protection va« 
%jelii0f©d ifi a^u$»l3 i^ mitiisiftd trltn otmr tuo fraotloris* iUilialc 
Ismtiisiaa tjitb utiolG antigen j^ iowed protoctlofi la a^ut 70 per 
cent easee* 
S^ ^ R2©sg:i«^  of Ifumtot acQUlTQd a3j2 passive iTj-snlty lias 
been vnrtoa^y clJown la aol'iial nioaola. But oueb typo of stu'Uea 
aire Qlto£,ot^ ''ar la^ i^irig ia bisiaaii subjects* 03r» studios tiavo lalao 
s!iowi tliat nntlaisbic oatibojlies nr© caoablo of exerting a cyto« 
pathlc action o.i g^, iiiatoi^/fcica tPO!i!»85oitos in tlio prsaoac® of 
eoiri^ loTKsit* Hush orititK^ t^eo V&TQ olioffH to be protect!^ ?® c^ainot 
rolnf9ctlo3* itJO aotal iofie (like Ca"*"* and 1%*'*') ©nbaaco the 
cytopatbiic actioai rttstjitiriig in a profi^selvs dostractloa of the 
^fibrnne and dlsinteirratioii of the para«'itee« Ah-aad md Jiitati 
<69) hism- alm» tersjastrated in axenie eulttisea tho nvonofiee of 
oytopatbofe4iis efltect of hii'vin anti^aaebie iiaaano eorum and ga'vaa 
globiaia on ^ hintQivttcmi (IMt 200), th&% inactivated 30 per 
oeat antian^bie buaan B^vwn itieliading gaaeia globuHn^ lost ita 
girowtb iahibitirsf property. A i^dltlon of guifwa pig eoa«aeia»nt 
resulted in a aorlced inhibitory eff»et« It vaa alee deaidnstrated 
that hunan timm eoron vao al^ Xe to neutrraiise tho irirutioaoe of 
Mm. MllWYtlil C70). 
e) %tur« of i^tieea 
Cbafatttoriaatioa of aaeba antigone, prior to the develop* 
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aidt of pvam ctilture teetuiles, feXiaost givars 3rl«ld»d mXntwpr%m 
tabl« rosiHtflft l>i9,mnd (16) has atiFeXopftd tbs ax«nl6 cttltum 
toehiULes for eialtlvation of aasbaB in pitro oiHttsrt and for obiaiiw 
ing a pura antigaiii as wall* A larga nuiSiar of «oi*»«rs C7t-^> 
liaro clinra^torizod tl» asuS^ io a^itigtiis o?i tb© basla of tlieir 
i«!csifsof:e?ile txsliavior. Racb stadilso tia'PS l»aa eorriod out W 
t^tidyi^ ie a'-ttirQa-mtl!)ody roactlo?i3» f^lje**® tiorissps !ia've tilso 
Hotoctad 1 - 1 0 ps'OciDitia b^ mds la Ik 4^«ifQig^ ife«| arjtir®a.iiati1»^ 
nrsto^ 1^ viniitj' f^ ol tUttdsXau toelinics* liocontly, Krai>p (77) 
ovnlaatod 11 a-ieble a-itiiO'fiie eoiipononts by iEnuf^ jaiaefcropfaoPesis* 
'ill© 11(108 -Dl^ j^ FTOd In aa ae^^gol praalpitla tost r&pr&rmnt %h» 
r^'iloaa ciaa^ J? of mtlj-oiiio co'^po.isnts that am at OQtiivalonea with 
tl^ c^itlcnoMc eos^ osi. ^Usitlririy, the ontifonlclty of vc^lous other 
strni^ ^o of J'^ n.TTDQtm hoB also heoa stiEllsd hy foi diffusion tochinles 
(7B)« A f!Ot 3f rj!roolT>ltla l lnss ro-'jeraaiy rafloct tho straeture of 
a aum'xjr of co?i9tltiaorit -iffotol'is which afa the direct products of 
tlio fono^ of a siioolss. aifforent f^thods have hoen usod for the 
fractlooatloa of aatliesi, tbBm arst sei^adsx coluati chrofsato* 
graphsri camaose Ion estchanie, eXeetroj^retle faohUltjr dlffst^a* 
008 and ilo nlty sradlont c^ntrlfugatlon* 'Jsliig these tochnlest 
IiO^s and KossAl (79) I^d a plofiearln i^ study on fractionation of 
a'Sba antigens* they fTaoulonated ths fionoiMinle antliren extract on 
lophadez C'«2ao* ^i^ ant lean extract vas ahowa to resolYO Into flire 
dlflbsvol poflfes. Vtis studlss on aoleciaar weights ranged betveen 
180«000| 80|000| affOOdf IO9OOO and 1,000 correspondent to their 
reeoXutloitt In peak Z| II« ZIZ| 2V and Y resp««ttveiy^ All the 
immttmm •liawii en4ai>iiiia aiiiYity la iwriHtt asMitii^antihodr 
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aftti»ii« •xtmet of QK3 atraiii, Antifon •attract ft'oa Ronoxealeailjr 
cuHtiTataA mmhm vas separnted i i to softa Uraetloni iii Sopbadsx 
^•200 ei^i0n«« ftmy tarn ezaom.^^^ %h& ft i^sci&ar n&iflits of 
tnrlous £^a«:;tioti9, which raoiyed txstvson IV50 to 65iD|000» **to8t of 
tlm aitlaraaMo actiisritF Has tovtmA confified to two high 8»l«caa.nr 
i^lflit frariloia of 6^0,000 aad ^^#000 (f!2), fbeso aatS^oiis wore 
I*ol^ affr3^ a*2l?30 e®X oleetroplsorests studisa nhanm$. tl» eliarga Imtaro* 
r/>:i0lty la vnjploiia fractions oUtnlfied f*0!a eel futratlon* tf^m 
•?iPoioiis tms^  Sovt^ as potont oatlrans^ 
3b ^ i ^ of tr-^ se 8ta«ss, furttjor wspk lo needed to U'laar* 
ata;Kl tto ^^siCv'^ l, cisotuiCGl ;i!«a L-^ EiuyioloElcal hoaoe^aolty of t\n 
aiti, 013, iiay t'^a i^ iritKsr Irsslrht con bo g'linod for i(2o*itlfylng 
the fuiotloial aitli'^as nfsd tlsoir snoclfleltlaa* 
A) %taro of ,^tli»odlaa 
Iba appaaranea of Ijvatinltir afriiast aaveral dlaaaaoa eauaad 
dyt to parasitic Ififaatlana la attnUated to tho formation of 
ai>oolfl6 aarua protalaa kmnm aa *antibodlaa*« ilio antllxxiiaa ara 
r^ raduoad ^ vortabrataa ia ra«^.^aa to Ibralsa liiYadara rttmra aa 
*&ntlgaiit** Antlbodlda ara aiaa proaeatly tor^d aa Ismnoelobudlna* 
oa tiia baala of thalr atniatural ar^tlrefilo dtternlnaiitai tba lisnaao. 
ia>obulimi ara dl'iiiid lata flwa aalar gratia or elaaaaat XgOf 2f N| 
^lA, Xk® aad 3p« SMlttiara (85) Haa aiiown tbat la Tariaat i»araaitta 
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dls»aao«i an olovated level of It-suioglobulins i t pimaoat« Bmh 
antibodiet h&m boon detoctod by a largt nagi>er of warkert bar 
using antl^iwantlbody rooctions (8*)* Andsr^n SJUkl* (8?) baw 
reported the aleirmtod levels of <K*2»globu£llri8 and 7«elobtllin» in 
aeate 1-itostlial siebiasla* A Inrre .idf^p ot gerological reactions 
ore availalJl© for tiio detection of sora"!i antibodies for the diegiosis 
of Um &lm:\m» --^ Jt vcrtr l i t t l e i s kiowa about tlio iiat:ipe of sach 
Gfiti^aisn xthleh -jarticitjate ia t&ese aaticen-oatiliody reactions* 
lot TSJCb i s oitlse? Isiiowa al^ *-it ttm dynamics of oatibody respofise, 
whicb -^st actiiiaiy ilofieid w^on ttm aatiape of afttinea aad tbe 
a.itl oiiie stl'HSlus* -'badison fiJLl4» (96) bave characterised tbe 
:iitil30(2ioo f^rud ia voago lao to ij^ hi«tQ y^^ i<^ a in^otioa in mn^ 
'i':i.iL%i(^Q'j:Q,iLW CIcC, IgA and lg.1) wore senarai-ed from tbe patient's 
ooro on cor'tilono cn*3 Gs^ lit^ 'Jos t-aoo roltaisas* Ali Idiaa and 
feestiviteb (I'f) bave fractionated tbo pri-anry and secondary response 
sera saiplos» '*!©9e aora wsre obtained at weekly intervals froa 
ivmnised mbtiits and tiere fractio lated on oepbadex 0*200 colusins* 
Tbe above iJoi^ «ors bavo ronortod siPiuiltaneous i^pearaace of IgH and 
IgG antibodies daring tbe prirxary response* Tbe beosgrl^tiftln 
activity was found ia botb tbe Igt^ and 2g'l l^actloasy vbile tbe 
preoipitia aetlTity vas fouad Plainly confined to tbe 2gG fraction* 
In tbe seconiory response» the 2g6 antibody incroaf^d greatly and 
l>ersisted 19 to 13tb veek or lonier ii^to a n^sjciaRiai of 6 aontbs* 
ihe IgSf level was also feuad ineraased* Jut this vas only 
traasitoty «> tbo veaetivity vas fband to decrease vory sooa* 
t^disoA AlUdL* (^) bsive else shoim tbe presence of ikia byper. 
seasiiii&tr of ths isMdiate type in clinical aaibiasis* Tbey b«ve 
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also (le^nistrated t!::':tt ambltmia iTom sera, on ^inr tra.tsf«r7»d 
to g'jlma pigs, was also res*7oasiblo for glvifig rlae to passiv* 
cutanoous ms^h^BZla (r:A) remetion in sansitiaed arti'lals. tatar 
worlvors tiavo dXoo cSa'aonstratod la cai*v3a pigs the proasdee of IgB 
'abowl-ig a fjositiva ICA reaction* lmittnorJ.obui.in A has not bean 
cbara< t^cri3ad in a"i3*Jiasls# Alt!:o*-c!3 i t htm Ismon detected in tha 
colon of ot^ 3or t.7p®8 of ial^ctlon OB^B^)* It i s raportod by 
3i|> fiJLal. <90> tl^ r^ .t iT^^ilizatis'i factors ?cr,l ist M* DlntoXl^lfia 
was nTCoo'it o ily in Ifer fraetio-i t^lcli was iaolatad on BCAS-celliu 
lose atti 'iopliato^ t»200 eoluma* l«at©r, Abio^ rs jgJLal* (91) hava 
do Tonstrnted tliat IgC la ilJo ruin roactii?© natitxsdy in I'wasiw 
Qn0'Jia?iio» 'il«35^  liavo also ogti^mtod tlio lovol of IgC in differe.tt 
Isindo of !}a«ioatg« On tuo bssis of tJhooa otwlioa, i t v:m co.jeludsd 
t!iat a .rolationship taust osist Ijott-jeen 3feC lovels and i-wasiva 
'iio"iiaais# ^hvordl ot^or wjr-tars (^,93) tmvo QISD roported that 
lidlTcrt '^"larglati.ation ax\ olocwropf30*eais tests gava positive 
roaultn in 90 |ier cent patients liaviic: liver abseasses* ti.h« 
antibody netivity vas l-iJte&ly coifined to l8^ fraction, and that 
such activity was specific Ibr ik ll^fltelytlfia a^ t^i/ en only. 
After an infbetioti, %im types of ita-mnological responses 
are {jeneratad • tha *lmia>ral* and *eall«iasdiatad*« In hu;ior«l 
rer^naas, tbera i s a syntheaia and raleaae of eirculatine anti* 
bodies into the blood streas* ibage iitlbodias act direeHy on the 
foreign intruders and nai^raliaa the infection by coating tbai8»»lvas 
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on tl» eatisatiw s^nt^ aaA fUm W enfeaflnr the rat© of s^ iagoeyw 
tosis. In «;«i3.«-'39'Uated imum r9»ponao«, ttm ^mmltXgmA* Xyevho* 
eytot liaTing nfiti!x»d7»lii£tt aoloeialQf o!i ttsolr fiiirfaeof (e«ia,«^ii;iA 
<iatibodjU3fl> a.'o produced^ %h&fiQ ai» th» «fjntetop® of c^l^osdiatea 
li9»L'^ tir* '^ l^eiif aetivity 1« f« wrally o^ ni^ j^ aQdl In atich msetionu 
as i!3© 3%*0ct4o!3 Of alcls tra.ispln:itn sad •aoloo'^ d* t^iP of t?ynei*-
s®»isitivlfcy t© t ^ ©peciflc eiatlcoao or iaCtecfciong, 
ii!iea .5 iF'^ '^ ^cFtoo 3i^ activated, by a'lticea, they divide rid 
<ilfl^!^iiti2.t0 M%Q t&mt €8U8» <iiv@3.ofifig finally into rslasm c^lls. 
I'hon© i^los^ m cells or© e^al£Le of netiwly sritheaislig oiid secret* 
1.1S rpoclflc l'3Ta!»3(Jlobua.la a'iti^dl®», !^io rj^ an^ m coils hwm a. 
trail cBtcKrea m^p ourrc^ed 0.ido?3las^© rotict^aa uMcli i s 
c!irj*act0Hstie of Q coll produeifie -jrotein fbr •ostjopt*. A® for 
hu-Torca iTKL-m rospo-^ gost i t i s cots'JO'ilF aoon tb.it doPi ig an a"»t>ie 
lafitetio.i lilgb level of antiliodieg are tletoetabl© ^ difl&mit 
«eroloei<^*^ togte, l^m^^ teste are widtely e«t>loy®d for dlof^stlc 
as well as for ©pl^rilolofleal sunrej wortt* Prssaitly, pwicipltlii 
teet (^«^1oa)« Ifidifeet iKJisscrlutiiatloii (2HA) teat <95t103-111)t 
eoqplQigifit fHitiofi (CF) togt (t!2»1l6>« nnsha imo^Uisatioa tost 
(90«109)f nuefeeeeat ait ibo^ (FA) teet (117*120}, latex agglutina* 
tiea (13U123) m& teeitonite elide floeeulatlon (a^) testa (1^) 
ave mm of the eeanonlr ea^oyed usthode for the deteetioa of 
antiaael^ie af^itjodlae* ff^m theee teete» i t haa heen fbufid that 
specifie antiaaeUe satibodlas are ehieflr loeallsed In IgC and Igli 
fractlAOt (8lt90«91,93)« ^elee inf) and l^al ( lai) haip© reported 
iMMdlaf type HfpereeaaitiviAir iveritiMi ixk awHiaaie patiaiite. 
ao 
tat0r, Sbath'mfi (127) asid rii?»rtd!ii C128) haw alM ae^tittraUiA 
m dkilfiyftA tr^ Q of feyperaenalUvltir mnlnnt §* ||lalii3Ly||gtt ift 
bypen^^nlBOd a*)ttiiea*i. Zahisa^a afid lahisakft (129) l}ai>« r^ f^ jwn 
thnt i'Mftdl'ua tj?p« nf f^^erssn^titdtar Is 3t» to gssginie l^ sasrasj* 
diato ty^ .o tST^oy^'tsltlTlty re^tio^i «©'• taso t©st©a far tl» 
i^ptaratieo of ^assiw cutanoo'as af^ bjrlsJCis (SCA) i:i f.aliea tslgo 
All ti:o fti^-^f© t@Bt9 asi^ lF ilsaotstrato the xiTBmma of 
i^S'©nl'jitiJi aix! I^ Q-^ sc latl»ila actlfltf In aatla^asble intltj-j-iles. 
'^ I^j t3!!5tivltl? s^ a?® Qoatly coifi^ioi t© IgC ai l %:i ^i^llKjsiits, 
"1^ t'ao %A aititeil/aa aa?© €si^M of am 'TJOb f^tivitsr* It wa« 
r2c© ''©"n lotmtoa tl5at %3 a'itllioCios cii» reapoasi*U@ for rjivl.^ a 
onlfci^ F'* iCiBt* Daring an aiable i^eetiofif It i s co-moily 
a^ fOPtTDd tlj-'t tho 3.91701 of boiaorfil oiitiliodies ia ralsad, Althougb 
tl5© mtioit i s m% -iroteistea ar,til*i8t 1* MilttlrtUa l?tltectloi». 
Ill til© txssiaai.^, ©f tl» diaeaasy or4y i-^iidiata typa of t^ rparaanai* 
tiTity roQietio'ta cc^ !>• da-tsifitrated* :tiQraaa« ttw ^@lay»<l tyj>a of 
akin hyparar^isititlty react ions cmi only bo dtoauiatratod i:i tho 
eofodi patlditta of liver abacoasoa* S^a the so 8tadl««» i t my voll 
^ oofieludsfS tliat eirealatinc» hi»»7al antiHodioa art abundantly 
proayood in a!»M4i iafoetiofio, ait tt^ao antibo^lo* af« mt of a 
j^tootin* a«fcuPO* ftatli antitoodiaa do not afford any fii^toetiofi to 
tlio ho«lt ilttiougti tDoir lovil in the lilood ramiio sls?iifionatly 
raiaod* fiNl oaly ovidifioa utoioli «ipport« tht viov that aoai 
ptotootiMi 1m g io i iao in mmm» li«or aliaeooaoa ia fMHrtu^ a pf^vidod 
at 
%tm &fi®tstoT eei ls of etm^seaiatoa l^ rmmity or© ^ ly^ho-
^Ttaf. s:!xifti t!i^ »Ts»»^poaa©'it IfT^^cjrtes aria® f*oa stoa e«ll» 
in %}m 1)w?w T«r«?ir aid !»tiir« Hfi^r tli© inflti&nce of tlsy:»i», tljey 
art aiaM® t?» nTOlae® m%lhQm&9 as ai«!b, &i»l» ar© respoasltilei at 
the saw iiiaB* f^r w4iati«f: e«21u3.ar issmfilty. '*«» stlardiatiea 
^7 j!i|io'3lf|.e cit;ie®fi, tl^st ^ 3.rs|>^ «^ 7fe®8 llljdrat© i©TCfisI salubla 
auti«taiws or fs^tiirs k'.»i#fi a® tra-isf®r factor (TF) aid olfratioa 
i'©lMtQ?sr ir^.^t V^^}* ^ gd^yalt a31 tliaa® factor® era «»11««-
i if net I tba i^Kllators of call»«5iat®(S ifS'Mnitjr, S^ lie tranafty 
faciara in a *^'^tnl%lm^ boat aiittt« on isportant faiets«»a hy 
eo^ iTOrtiitn « » of t*^ iK>asati«it4ira lys^jtor-ytaa to aa antiraiv 
r«spoasiif« stat#» *^!s a racniit'xsat ph&mmmn tmtild Is© isaportarit, 
•iaoa o*air wry 11i^  of tHe Irm^^^^T^^s af« iaitiallir asnsiti^e to 
%fm gfpaaifie aatif^a« 0-%m iimaaeed* tba isr?!ipliolci^ s iSo not l/mm 
tbtir tfitii^t^ ©wa aftar tba ya«svai of tha aatiraa froa ttm 
aulttirai or arat^ ai* JLynipholciifiis art dUm rtltiatd ^ irfspbaeytttt 
ifhieli art nstiTatad ^ ntn^toifia nltoftna tueli at plijrtolitatgilti* 
tiaiii mA otaeaacvaiia A (tl3|13^) ia aatirtiwantibo4r eoapXtxtt 
(13$) tai aftatd Iywph9eyt9 etHturtt C136>t la (ointa pigtf aatigtn 
ia«itioti mmmglbtmti m% 9taw pm^mm NH i»ttt aito iaiiiMt ttm 
mgraMaa •#«li itelt t t l l t* fWlfltd iT^pboert^ tt ot iwiirapliaitt 
from ••(Miiisad anXmalB 9T9 not l^il>it«d 1^ the pmmtim of 
aiiti€«{i al»m (137t13B), 'i1)» mH porlfled popiaation i t ir^lblt«d 
only by fmti^n. im«ti ptxrifled ly^hoe^^ds am fi4d»A to tht iaolfttoA 
eally active oolltf wljoroa* aajcrooliaget Ofily act us lidlcator collt 
canobl© of l^igrati©?!, 
tmits^^ ^s^tiTmmtttvti^ <as) feacxlon i i ©2jwst nlifoy* 
associatod tiitis eoil*!»aiat«d la^malty (C:il), Stirea difftirant t3?paa 
of sSilfk mmtiam tiwm l>@@n fvportod in {UPbiasit* ihoo® nm 
ifiaiBdiat© typo, i*tliut ty?« 13M. toloyud t3rp« «lcia ttyimirsofiaitiirity 
mactiofi, itio iiirss^lEia typo of ^In roaetion ia associatad with 
th© roagiitio typ© of X^ t^ntSMo^ C129)« ^l5is t^ ipa of f^ oaetioA 
'^ m»lopa ^mt aftor ia^action of aatl^ti) i^d itiaefsaa to i t s "SKXiaua 
ia alsout 19 «» 30 mifi« fSmh a raaotioa ia eUaraetariaod W tlio 
uppaaranca of a wtmsH and flajra raaetion a^ td fados out in 1 « 2 hra* 
^atly^ tbt X$^ anwibodiaa r«t%iia booad to tba aaat oolla, Hboa 
%tmf 009 in oontact witb antigaa tbey libarata oartain pharaaeolo* 
t^m^Hlr oietiiia mtbattneas n^h aa bist^aifWi sorotiain a ^ bradykinia. 
fbtaa iiibataooaa aro rasponaibia for i»»diata typa of bjri^araoaalti* 
i^tr fVMtiaii. fbt Artbttf typa of raaetioa i s latdiatad bjr igG aati. 
bodSita vbaa i t got* o^i^^xad vitb e^tiraa and eofvplaiwnt. In thia 
raaitiMii tba ^tiaata dinol^ an orTtbaaatoua and oadoaatoua 
raaietlMli fi«ahiaf a 9*ali ia 3 • B bra« tbo dalajrad hjrpargontitivitjr 
raaotlMi ia ^laraot^riaod br •rytboaa and indurmtioa wbieh appoars 
oiOr itflit wmmnH IHNI ( i t b»«)f raaobii^ a MXiam m% §¥ m kB tmt 
mi mm$aim tlianMifl«ff lt«ta(lo«ieitXlrf ttiaga tfiia Maetlaaa af* 
n 
tiofi 8it«« Xii ia«i{ll«l« t y ^ of lisrptrtiifititiTit^ rtttotiofii tim 
098i»o|^)ili ao?* ttot naiti pr^ao^rumt ««ll popiaatiofti iifiUt in AII 
imin cell t3rp0i« la dtlaj^d t^peti aottly ly^^tioeyteii aM tb* 
o®ll« of j!iD5T0C3rt«*!mcr®|>Sjag® ii@rifi® ap« ppseeat^ 
li®ath:aa Cl^) andi *fei»aa»» (t28) ia t932 fbr tiio first %±nm 
mmABtr^tQ& JSQ d0i3y@d trpo of bs^oroenaitivity to I* h^ iytoi^ yt^ ^^  
in exp33*i!»;%t;^ 5r tmsmlmd animals* &ath!aan H^) %ras alao &hl9 
to %Twmf%T C^Msiwiy) litifwseiisitissiiig antibadies in roeipiunt 
a<ii-«»ls frora tto i'-^iiasd om®, IkMimn jlLfli* (^^ ^^av© ala© 
Q!!^ l05®d tlsi #2ia f®actioa iot coirolatitig it® aotivity" with 3Mk 
a'lfi FA t©ft*. Alio a© t©8t« w»3pe csrpioa out in th® pati©at8 of 
Active iiwftsivtt amhl&si^ tm&. ia a eosparal^lo asy^^totmtio group 
by iisioi !BoiioK«fiie«lly propax^d 1KB anti: on* Slioy bmre ropoFtod 
ttiat pati«fitt of XsirnxBlm mmhUL»i9 9hamA 81 pot* eio»t potitit* 
tIkiM fmtUm§» SitwrtftSy 100 mw mnt canot voro fotiiul poiitiv* ia 
•f«f ^ 1 Hid Mk t««t8« A flinty p«r cftsit potiti^oe rosuitt nftvo 
ototftiatA ill yA t«gt« la afyi^tojmtie eroi9» only 1^ ptr «ofit w»r« 
fooad positive in •s«r«fol» 32 p6r 09nt in ISA afid 9 por ooiit ia 
fA i«att* l^mm Mitliora raporloA that asrual reaetioaa ffea aetiira 
diaaaat alataa pradaaiaaAl^y iMlonfad to tbe iantdiata typa. In 
aayaptaaaftla- group mi pttmm^ tua o^aiaad reaetiona irafo of tHa 
dalayad %9m* Srataateaav gUA* (139|1>K)} vm^ axanioaiy e\atiT«» 
ttd ifc >IHgtTl1i> aAtiia« C»»9 atraia) for atudyiag iatradiyaai 
f iaatlaiWr IH Um» a»ad»a> pgHaata aad, alao ia a%lia»a alwifiaf 
2** 
positiiw ijrii^ toftis of isiTativt aswbiasit* hftvr etnlttg m intra* 
ddrmX ioloetion of tntigtn to th» imtientsi tlm ftpptai*an6« of aiclfi 
r««etionji M9T0 lyhmrmd at % ^ and ifS hr intervala* Th»y fourXI 
that 57 per cent gavi a poaltHro a i^n raaction la l;ivafllva aas^i&sitt 
h? m^ cant in iataatioal a«iet»iaai8 ana 20 per aa»t in casos of 
asjrciito'Tatlc :?titi8nt9# Tijay also raportodi ualog tua villous antigan 
fraotiofis Ciaolatad on a»pha^x C a^oo) its their iiitra^rnX taats 
eimo. to Dutlerits of txa^His IXVQT aJ^ acasses iM to bsaltW loriaJL 
controlg* !II»0O stadiaw hecm confir'aid that delogrod typo of hj^r-
affl?i»itii?ity roaictloaa or© found oJily in actiw f^ afcioatti hut » t in 
aurial coatrols. The first feio factions (I and II} possesaiie high 
sjDlaeiilar %reifhts ^sre fbund to giva fotaat and clearly aifiied ^in 
roaetio^it, ©wit niiasi nm& in loner mm@ C**- w/^h nissn^r tj^ pa of 
akin raaotioifi tiera sslao de-go-istratad ia a'whic patients (1*^ 1 )• 
J*aada jsljaX* (1^2) have alao ahoim tih@ i^ rogetiea of dolayed typa of 
hypersQifliti^ty in. patieata tuffaring from acuta a-^ Me liver 
ahae«si«8« '^^ mtm from thaaft patienta vara also found poaiti-va f6r 
htiia»ral antihodiaa at <lot«ota1>l« by oountari<mif)oalaetrophora@ia« 
tim patiants vara tasted for tha a^ panr^ ica of altin raactiooa W 
iA|9a%ijiC 6 tio of asctaic aimhiQ aatigaa along ^th BtraptokitmiMi • 
•traytoaarfiaiie and FP0 during tha first naak of the diaeaaa, and a 
aaalli aflar haalias. In tha haginninc» tha rosette tast for T 
lyq^haar^a irae nortml in 8o per cant caeag* At tha o^aot of tha 
dieeaitt HM tfdUi testa tw anebiania vera positive in 16 pur aant of 
eases* iftsveaai those of stre t^okinate.»streptodc»rnase and PPD ifara 
poaitlM Aft #9 par aant eases. While in the later stages of the 
diseastt M^i$ M s tests vave fauad positive in ^k per aant eas*s» 
2$ 
Ttm itf^%olcifia«»»«tr«ptod9riiat« wnA FPD eoa^inatioit fair* posiii'V* 
Mtuitf in 9f mv mnt e«i«t* tlmm findieigs ntrof^pLy gusgcat tht 
iniF0iif«aa0i}% of mUmm^nkWA i-'wunt irtttpoasos in hnmm lum i^tt 
ii%£%®ti^ ft«« ^^tiil^ tfpds ^f v^nmnmw v&v wilm otitaitte^lv l^ai 
assllo* tbis, 9oiii otl3@r para'«ter» war© alw used to msmss 
tts# |5r©gei%i0 af c»ll*'30iiiafe«a i^ s^ miitF <lu3^ it^ g »i»Me inr©ction»« 
Bect'itly, seimral ot^P woffeert <lM l^>i|») hmm edso «irfsltiat«d tbB 
a^ptaraio© of i*M In p»ti«?itt and mnp&ri^mn^A ariisait i«i «(i 
4.^  iritgQ systea. Tiaean sttiding %r«r» mas on tb© ijasis of AH 
1.^  vitpQ litersyetion l>et^ tt.n j»afci©at»» latikocjrtos oad saeba trophe* 
soit#«« It wan co!iclt;^d l^n tlwm etudiet that th@ i3r!!|»l''ocyt«c 
ot»talii0d froa isaticnta, ajwirt^ d a cytotoxic aff@et on pstlioE^nie 
troplJosoliot, A similar #flteot waa alao obnsrwid wfmn ti»o|»!»ssoife«a 
W9m W&MMA tAtte tM isd^ feoc^ rt© sii^arnatafit oUtaiJisa after zk lira 
atiwaattofi of tba lya^fesc^a witJi spoeifie aaa&a antifaa. Qn tha 
basis of %fmm at tdiaa, i t ims eonel»dad that aittigerusonsitisad 
t Iysi^ioeyte» raiaaaa sow o^totoxie factora uliiah ax« C8|»aiaa of 
distorting tiM tya9liosoitaa« S^b cytotostio offset vas naatly 
jftsao«iat«d t«itl) oailiiXar iasama raai^ oiiaea oi^ Ljr (l¥7)* 
mait yra^foraatiaii of antigan aansitiaai lyii^hoer^s i s 
snottott JftJttlKft nst^A vltiM baa bsan msad to atiiil^ tba CHX 
rospoiifS* §M awbiasis (1MI)» fbaoa blast tranaf^rimtiOA studiaa 
ham Wmm WtmmmA fot nm it9«l tiaa U aaablaaia« Hri/^metSL 
thyataini* asta«t trafi»fo«*i»t4oa o f Ir^jpfeoteyltif i« m wify i ipt«if i« 
^E;@^«t s ^ 1» 1^ @Jtiilit t^iissf^s^asd i»^Xr W #p&«slf i e «ti^4^i%t« 
I t l»aa €km !»»» ^sioa«tTat®a tteat lala»t trrifforantS^a wag fiot 
coMP®lat©4 iiltto tb® pf©a'aciti0a ©f imsisraa, aslil»dl©8, teoswe Wit 
acu i t y 0f ttla»t traii«fai»!i3fcl©n i n tl»« pr&«?j£ffl of apecifie a a t i ^ a 
iia«iifioelteti^p!io«iiiit» ttLsillajp typii o f rtsiHts feair® tl.s© latea 
fb© giigtatioa i i ^ i ' ^ i t lo i i teottnie was t£Lm «s«i to ®v^ J.mat« 
tb® CtU rnemr^me i n asseMe i>at4init»# OrtijB*Orti» alLM» Cl^ O) feavt 
r#|>©3Ptei that patitata tiitis ®»toie l i w r al»ic«s^s tilim m Immf 
'Ife* pssnits i#«» eo!^ a>«i€ witli giisllar r«j»istiofis ©lissinwd affctr 
10 4 i r t * Xn tlio |if«fltnl iitiiill«#| i t i3ftt lM«a f^ ^mnd In guintu pigs 
tb«t tl3tt mtigtii«s«fi»iii»*di ai«tf»i^aiet «x« i i ^ i l i i t t d froia Mgralion 
1^ ifAoifi® anUi^R. Un tlw lN«i« of timm m& etmv • a r l i t r csitoa 
iaiWil i iat l0f i i i earriaa out i a j U t o a ^ laJdLIS&f i t eoiHi b« 
eoneiuiit tlsat CMX itsponota 6i« not oiOy fimetionaa bitt iklto 
ia^rtai^ i» MtbiMiit* 
27 
iom Am oiJgCYs 
HM rnnXn aim of tiw projMiat inki^8tlr>ati0iis irat to et)a:^ kft<^  
torljis tho i-tsmiMi sera oai^lts It'ota casts of humn inirasiTe eptbiasit 
and as irtll as from i^iti^n sensitistd andn^s* S&aeUas vr$i« also 
ipdsrta^ea to svalimta ttm osll^^diated t-ismrn vosponms tn antigsn* 
sensitised ani'^ saiXs* 4 aet&iltd stisOy plan was carrl©^ out as f^Hovst 
1, Water aol«ia^ antigenic extracts were peep&SQd tvo^n the lalJorat^rr 
ciativated 0360010 I* liiaV^3iytill?a (strain -iHf aC30)« 
2# Mltrals w^m icjiisitistd witli water solnta© afitif:;®nic extracts for 
th® o^vilaation of lia»ral m\d <mil*^m6X&%@A tcsmm r0©po:if»s» 
3« Mtlai^ble aitibodl^s ware aetectad in i^ wmne sera sai^des \sy 
using different 3atige£uanti!iody reactions* 
K MmK»v@X antibody rssponses were also stMlnd hy deteeting and 
evaluating antia:3»Me antlliodiis in •grim^ and secondary respofis* 
ssra saaples olitained from antigen* sensitised anlfiials* 
5* ^1^ iitearance of lapiunoglobuains in priiaarjr and sseondafr limone 
si»^ a salvias was »dnitored W inasurinf the ianmoglobiain lewis* 
Tim iwufittglobuiia levels were ntasured W protein estiaatlons in 
eeali fipaotioa wbieli was oto%alned froa eoluan ehrotsatographle 
sapaf»tlMi9t 
as 
6* Th# $Mm>mgloWlXi^9 from .lortsaX and iwstiiiNid ani^ iale i#«i« 
iiiitiaXlsr iftparAtttd hy mklm U8« of ebfomtogrtptiie otpatratioas 
«n IEAIB«e«llidos9 aod Otpbadtox C.200 coXumt* Tbt puritsr of tb« 
phos»sli« 
7* ^M ^Hscjlfle antibody ssetlirity of tM isolated issmmoglotwillfis 
wa« slso aetocted tiy raektm: «»» of several aatireiWft?ttilx)dy 
8* Xaolated ir^ mmoglotnain fractions vara xtm& fo>T phf^uctH a.*^  
el»?3icsa fjtiidjyaa sucb ag fl«oraaeana> spaetrai ultraviolet 
spectra o-id eorbohydratoa ©atinatio.ia, 
9. Ptir® 2gC fpacti0fis ^mm usad for studsring the 2»lacta.ar voighta, 
Gtolsa*8 radius^ diffusion eoafficjlant and fk'ictionai ratio Ibr 
tii® asaasawnt of glaa and shapo of tim 9K>laoida» 
10* Aair^ s^ aanfitiaad itom aolulsla antifan axtraxstg w(fr% uaad to 
atttdsr tha dftlayad hjrparaanaltivity raaetiona br usine ilcifl testa. 
Histi^ogieal ttudias of lAeia reaction sites nere also earried 
out to identify the type of Hjrpersensitivitr reaetioA in tlie 
eMaitiaed animal a* fheae studies nere also earried otit to 
eliaraeterise tlie tjrpe of eella present at tbe reaetion site* 
11, ftie eelLatdiated inwue responses in euinsa pifSi oMiainable 
as a wtmUt of antigen sensitisatien vers further dtoteeted hr 
e^iilriat an m iri^ *it teehnie of «eeropha^ sMiration inbiliitioii 




Itomw.f ^altl i^ r!il*»©a pif • of Altlicr »mt mighing battratn 
ifOO - 5@@ f^e^i^ss yfQT9 impiai@4 ^ ^i^as^ ISoui^ y ^sM& ^rwa Insti* 
tut9, eoper^af^ diti Dc}n<){tirti« Antiinira arnlntt gt, hiatniv^icfc 
Afii-ml Ib;is©, .'^:?alty of :fellcli», Alipafto rtislla lliiviiPgltyi 
2* ffe^ia 
2ij53-«;B3 ciUfciaff® 'le'llaa TC-.199 was ptjrchased froa Oifco 
I,at»2*^ t^os•i®||| ifetJPoit, ".tclsicaJtii 0*S.JU All t!i© a«diio ac i i s and 
v i t a i i i s vinod ifi tho experi-^nti wire ptirchased fSPoa E« rfepcki 
CoS'srsy, Spy^ticaae was purcbjisod froa 3«B*Xi*| 0,i%A» ^l» 
Panietls tm® oMal'ioa l*o3 Falti ,i?id Hryiit Lliilt«a, Kjir3.«?id« Calcltia 
pa i^totli© lat© oitS l^l&omtm bjrdrochloPidi %mr% purofiasad f*©a 
d*d«S,^ I i l l a i L^yotoifi h^^iroehlorid», Para wslnobtnaoie aeld and 
fiit««wao wp» oitaiaed tPom BiadAi, Caraanar* 
3, Protoifta 
Cyjritallifia ovalbualii, boviiw atrua al^uslA and o<mehym%9fpm 
8io(iofaii»A ( t f ^ IXy ^ X effTataiiiaadi aalt frot) vara purehaaad 
froa 3l«m ena^iiaai Coaioaiir (O^S^A.)* Gawa elol»uliii (husiaa) and 
SDaap IgG ift(f» oHialiMid llPaa Jagtilttla af aai«toae%arlalocr« 
iiiidapafiy aiHi^vr« 
30 
^« l i ra 
Borso tiM norml pilm»a pig nsra imi^ obtaiita from Skat* 
5» Pj^ s©rvatliP9» and Fljtatiwa 
fliparia %tm pur#ns®i jftrosi I<eo, Copes^&g^n^ ts&n^mPk* h^© PenieSllln 
ftfid Rtroptoj^fla were obt;iln«d fJPoa iUffeo, U. %A, 
6« <^ 1@ 
C*200« JELue Dixtran 2000| Dftxtfan 2S>0 atid FleoXl 
^r« pispetiaaed l*©a Pharmcia Fin© CbegAeiilai BaQ6»t%p JMASLe^XlvHomf 
(Wbatijaia IM«ii) iras purchaaad UPOJS \f & B, JoXaton Iitd^, SoFland, 
fvloail (Ijwgaard a Co., OaXe '^brvay)! l^n airar and agaroaa vcre 
•btaifwd l ^ a Ml^t tl« 0»A, and Litax, Gloatn:^, l^ nmailct rai^e« 
tivaly* Joatoriita ima piirchasad frosa JSrans %Jii!al Ud*, LivarpoeX* 
Sfiflaod* 
tint o!)0!iila{ii.a ttsad in I^jrmarjKlaaida gal alaetroi^ia«ia and 
ibtir mwmB mf m IbUawai aarrlaaida, (B« mtek^ Gariiiafir)$ 
i«y«,fl%i*<..t«toaai»tbn«nadtaBifit <n«ifea, airitiarlaiid), diehlarodi^ 
mtttn S^Lafit (8« MUrakt Gatawir)* aatdaaobvars to i (B» ^rek)| 





Antlgtn wmasH^n of JalaaB^kl hlltolTtigft strain :^ XH| 200 
8« '*3QttQT9 aid Otiier SHiitats 
/vialsrtiaal g3m^ stains ea^beaate, l^atassliisi ehlarid&y 
ealelu73 e!i2.os*iao« soflium ptiospbatt ({aDnobmsii;), sodiu*!! ptosph&te 
(dit»a8i0)t 39^ti9 t»te£si't)oaat#g i^ €ytu» cfoloride, oodlusi liy^ ossJUSty 
eopper milphat«| sodiu® potastima tartrate, lithium 8Ulp!iat®| soiitm 
tiuif statoy plic^^rie mMf eitrie asia, 9o^u*3 citrate ^  a^rionius 
@tapl3atO| r^pliurio mm^ hy^QQliloric aoid| dipl^ rij^ amine^ perch, 
lorie acid, acotaiashydet broairw aad fonaaii!! %rere a n purchased 
fros 3*l>»n» (Itislia). Dannie acid vae purchased from v/*J« .jufh & 
Co. l.td»» M^rlaid. 
atigart like elueoeei £ruetoee« galaetoee and aannoee «Nire 
purohaeed ttom 3«i>«il,, Ifidia. t^aieetncXucoeaaiifie and s i i l i e aeid 
vere purehaeed froai SEtgaa and Cos^any, U.S.A* 
10* Ali&9fM Tubings 
nii&yiir tutoiiice mm puvetiaaed tw^m Arthur 8* 7heaa« 
.^|/(Mt 
aoulsS.® <Si»ti31ill vmtftt'wmi r»itll&x^r umA- i n tb* «xpttri»fi%g 
CBM>fSB • XXX 
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A. cmsnmmw OF AXEIXC EmAm&Bk msmhixmk 
kt^nU e^LtivatioA of ^ hi«totvtie» (StralA MIRt 200) vas 
aeeo^ipIii^S ia ^P^S I^^ ^onopbatie !!!i»<Siuis according to %h» ntthoA of 
m.nnar^ (#tlS)« It i t a 2i.<|tiid *^ diiu!a consisting of 7F»natri«nt 
lirotby Ifii^tivnted bovifia toru"!! a^ ia iritasiia *iixtu7o !lb« 107* t^i^  
sBliua was prepared a» foHoirst 
a* i^pQiutlofi of tTrypticaso-Panfanda (1^ P> 3rotb 
A fiatrient broth coitaifttii 'Srypti^mm^ t^ O «| FamgodOt 
S«0 e{ Cltico@<i| 0«? gf ^6Xim chXorida^ 0#$ g| Ascorbic acid^ 
0#0S gf l^taifsiura phoispfiate (dibasie)t 0*10 g{ Itotassitisi ptiospbata 
C^ t^iol^ aeie)^  0*06 g and li^c^rslein nnf^ dbjrdrocblorida^  0*10 g| vas 
psroparod :»y dissolirinr tiso alio^ va r®agantt in douMo glass distiUad 
vatur, Itm final irolu'ss was broufbt to 87*5 s i at a pH of 7*2 with 
1^ laOH aad filtorod throiigb ona layar of Wiatsian fi lter p9p*r 
%* 1. ^fm praporatio^ was dispasisad in ^3»75 flCL voliiiass in 60 Ml 
safwf cappad tulxis a^ d stariliaad at 12 lbs prassuro for i;f sin* 
ftia lirott} gtorad at ^^ C vat norsially ussd up witliia a pariod of 
ooa wsak, 
H* ftaparation of ntaiiLa maetura Mb. 107 
A Utataia nlxtura is* 107 origimair davalopad ^ BTaat and 
hsr Mioaiatat (151) ia n% and eontAiaing tba f^lloviag iagradl* 
aatt «•• pmptsm^ m par baiavt 
^ 
(a) MJi&UiSUki 6^*5 ag niacin m& %2$ m p^%^mtmnxolc aoid 
mm ilsfloX'^d io boiliisc dittHlod iia.t«r aad lurougbt to 
a total volujst of t^ O »ia* 
<t»} ?^r'4t.ii!ift... .^ t 62«^ we niefstfmsi&»f 62*5 !% pyri<Soxi!i« Iiydro-
cM^ri^t 62«5 ^ p^iaosEal bydroelsloride, 2^ 'Sg thiftiaiiitt 
l^f^^cjhlorida, 25 ^ calciiiia paatoth«nat#, t25 !?« i«>inotitol 
my^ If 2 ^ tag choline elsloi^ iHe ^trt aissoli^d la douia* 
distilXe<l mxtQt ®nA brought to a total voXusii of 150 nO.. 
<e> ia^ f^ft^ oa.ei 25 ?!|B nisollann was a<iasd to 75 sfl- of (3istill«d 
^at0» and dieoolvod tilth tho aid of 0»1IJ soditia bydroxida 
1^ aldliig drop W drop, h^© total wium was than l»K>tight 
to 100 tia* 
ia»lfitlon Ay B and C a^r® then !%Lxad torothwr and tho tet«x 
valitat vat iNPouglit to 500 ^ by tho addition of distillad iiatar« 
2* Bftotlfi Solutiaa 
30 «g Owbiotin vat dlttol'vtd in 200 igO. distilled vatar vlth 
tba tM of 0«1lt itOt and Urn tottl Yoluat brought to 300 «. . 
35 
3« l^ille 4eld sai^tion 
30 r^ Sblic ©eitl va» Ol^solvod In 200 i^ dlg^ined wit«r 
nAfcfe tl^ i2©ip of 0*13 %cja ana tu© totia. "rn^m^ Isrei^fe td 300 aa^ 
^, LlrA^l>lti!>l© tjltti^is A^  :> ana K 
11 63 sa of 9? par cant (VA> etfeyl alco!K>l. ^o 300 ag 
xma ad<!tea for dlosoliririe. 
tns aisoolr0d la 300 ra of a !> per cant <?A) aqueous 
fTJlatian of i"^ )©0iu8o» 
'Ajlatjton J vno t!»a -allied '^tb ablution k and ttoo total 
voluae tirought to 3 l itor vltli ^ o addition of distilled wator, 
5. tit&nlnB «bltttioA 
3$ m ot vitaaln B (alplia tooopborol ACttats) vas disaolved 
in 250 «& distillod vator« 
Tbs workini; "iixturo of iritoiai!)* vms prop«rod by MxHm tho 
fiiPS ppimoff ft^tic solutions in tlie foUovini ii(Of»rtionsi 
2* M/ttta foautioii - 25d lA 
3, fblie &&%€ sQlution • 250 ad 
1130 Clear xrlti'^n laixtir© vae tfeen sterlli^ad by filtratlofi tijrougb 
a fUlta flltm' aia storioa at •20®e» 
IVesh ^^iie tadood va9 imutin^ly obtiilnsd ^om tti@ local 
sl«mc^ *<3r hQum %n a 2SiD at cof^oal flaife ana k«pt at 3Poo» tQ^ tip®ra» 
tiap® t i l l eoai taation. hSt&v a«tacMng the ©lot from ttm glass 
ifiOlSi tl» flask was k«r,t la tlis retrU^rmtoT ovarnlgfet. She claar 
••rti"! ¥at separfttsd l>y nn^trlfuiatien* aiparfttod i^rum iras Inaetl. 
vatea at %^ for 30 odU in a wattrliatli. Tli« inaetivated ssrua vas 
nxtmm^t stariliisd nM storsd la iO A sevav Gapped tulMis In a 
asaf f!raaa® at *dd^» 
a. mpoparatioa of TF«a»1*N»ii»|»liaslft Hbdiiai 
f« aaeb tulMi oofittAiilfii )i>3«75 i0> of starilisad ttfptiMmm'^ 
?mm0iB tvstli mm aseeptl^ally added 5 eCL of sterilised ifiactl^ated 
^rim mmmt and 1*25 A of YitaodJi mixture 107* All stieb asdioa 
toMti ^«HMi lieinf titedi iKi»e rotttineir iaeabated at 37^ c; tbr 
2Pi IMm im^ liMMiKliis ttoe 0lf9f$AMMf of ttie we^ dit1li^ > 
37 
e« %iataiii&-^ c« of ^•nie Axmhtk C«il Line 
kmttim^ il3H! 200 8tFi3)iii of IU i^T»1t«i ytioy uata in tli®Mi 
^opie mt^f lal ot»tmined from a patiiaat witli acutt aiatlsiasii* 
fHo axenisatio?! of tbia stPaia vas aeQot^ li#»»A W Biajaond (16) 
in 1961* lo this procadtaroi amtsie ejrtts isLomiaoIattd f)^ os 
®*isl>a-l>aicteKla cWLtmm» nftwi iaty^ t^Miad feaet®ria freo into a 
apaciony praparad fmmphti9i/B mdiMm laadad with a tr^ rpanoaoiiiatid 
af the cofiua iO£UMdia* Aft&r astol^ishiaant af thaaa asaexeoio 
calt-aroa, %m mmhm alosig with tbeir flagallate asaociataa wm 
transfarrad to a apaciallj^ dtrvisad diphaiio wdiuis* In this 
euXtiiroi tlia y^^ t^ i^a:iift died out «ithia thraa tra»8fer«| i#hila tba 
i^mhm eoatl'ioad to aiatiply aM Haufisli in tb« m&^«i tubas* 
fbr raatifKi stibeulttiringi a 9^  hrs old aulti;ara vas initially 
ahillad in an iaa watar ba^ for aSsN>it to idn* fhit eauoad »«t 
of tba wmhm to fiOl off ts^m tha vails of tba glass ttilMs* isch 
tiiba vas also iri«o«ou^ Ur fotatad batvaan tha iiala of tha band to 
dttfladga tba faaaininf aaabta. fba a»eba eotints vara ragtilariy 
nads in a imbaawr bsa»ojrtotiitar aountinc ebaafbar« About I5f000 to 
a0|000 asiabat/10, vsra gansrailar uaad to inoeulata a 12.5 ML portion 
of tba mdiim, Tba inoeulatad tubas vaxa iae«i(batad at 36•^ ^^ S* 
SobaitiLtuitiii at 7i and fi br intarrals vaa a rautina praetiaa 
duffing tba aaiirss of tbsss invsstigations* 
38 
ia«5 sO. wluat of eiati»E« m^vm i^ tmrliig imw/f gtrnt^ of 
G$m^& flaidi; containing 50 aH tF«&1*i90£iopl3&8ie liquid i»diiia« 
fho cyitur® fla^g mum Xmahm%9^ at 36#$^ fbi* 9^ b^ Pi at tl» «iid 
of tiMcb tho aselsse ifdre h@rir0»tad* MX emitm counts mir* mk&» 
in tt5« li9rmo7to!«t©r com-iting ehwtmv* 
a. HiEF&m'iori op va^sa mhwmM mom smmB^ 
tl2i*09 tiiBa in cold i^ysiolofieal saline* CoU pacltad volu^w of 
iiarvestefi Tmhmi was oMjiinwd Ijy eentrifugation at 800 vpn for 
10 aln, TbQ ^^im. c«ll imeisQd iroiwae uras diluted to ton tis»s W 
adding 10 tail of 6iili'iit« ^^ eoil mtspanaion belbx^ o being mibjattad 
to diiintogration mm loft in tb© rofUgorator for 2 bra, fb« 
eailt mte si^cbanicaUr diariaptod and Israad hy |»aaaing tiaatt aairoral 
t ia i t tbpoiigb a SO-g noadla atta^bod to a 20 nO. ayringa by tha 
Mtliod of Kaoaal ALJH* (113)# ^libaodotntly^ tba oalla vm 
iubjaatad to altarnata fvaaaing and tbacidiig until all tba aa»baa 
vara aomaataly lyaad, tbia iraa eonfirwd bjr axasaining a dfop of 
eall aiai^ aiiaiofi ia tba alavoaoopa* f bt aolubla antigiAia aatarial 
VM aapi^iitd br oaatrifocation at ao«ooox e i^r ao aia» Sba 
«irtbi«lglad (1tlO»000) antitan aafl|»laa mm ditpanaad in aaHl 
Tiala aai 0mm€ at ««N>^ * 
39 
c . msnmmmmn QW mamu co^ciiUBAkzon 
All protein ©fitimtioni wtrw mM aceoi^ng lo ill* lotliod 
of Tjmmy gLMX* <t53) W vmtm ^^nn ummm iAhvmi,n (Sm) mm t^ie 
fltaaOwPd* fbXifuphesol raagent mm rmpwmA accoi^ng to th« 
^thod (l«8ori!»{| by fbXia arid Cioealttu (1^)« ^hls solution tms 
stoXHid in Wmm coloi^d t)ottl©s in the dark. 
C&pp$T f^ic®nt Has prepared Uy 'lisiiig 2 p®r cent stock 
tolutlott of nodiaai ca3Pl30fit,t« in ©•llf »diiisi bjrdi^ osciilt atid aodiua 
potassium tartrate along «itb 1 per cant of copper sulphate in tbe 
ratio of lOOilil (V/y/?), 
2o oauBls 0*1 dl of protein mti^ei lirotiglst ^ to 1 sa by tlie 
addition of lnifr#r or vater, was addad $ ii& of tmBtUr propared 
eepper rear®nt« After incubation for about 10 isin at room tei^wra* 
ture, 1»0 act of 1«** diluted Iblirwphenol reagent va« addod« fbe 
eeler iatoneity vas read after 30 ffiln at a iravelengtb of 700 am* 
ftie ppotein eoiitentrationa %fefe smbee^iientiy detemiiied fro« boYine 
•etiMi eibunia standard eunre* 
D, pit mAMTmmm 
mx pS ttaeur%iwnte vera msM ea an Ilieo oDdel L^  • 10 pS 
•eter* mmm tetraborate (0,11<» pB 9*18) and potaeeiiw hydrogen 
ptlii&«l» | i i « i ^ fH K^) mm need ae atandevd bafHtr telutlene to 
kQ 
s« m&fm^mn OF ALmmm iumnriuix 
AXiMtnitiii oaoridt C20 K> wst diistoXif^ d ifi 1*0 3.itr« of 
4tBtiJL3Md ifat«iP* f^e« aoliatioii ims ti^ alMid t i l l tioilljii* Altnir it 
tooled off| aa Qxeets of atitwoiiift vas fiSdtd to it* b^o ineedss 
fti?iiaonla va9 later boUed off nn^ tho solution vms eertti*ii^otl* 
!k^ ]^®cipitate was stttponasd in diatillod «rat«r asid c«ntrifucod 
agaiiu ilm pr®oipitat« was fiirt*»r ^asbsA thjre® ti'ass ifiUi 
dULstiaisd water* lbs prscipitat© vas lator tratasfsrwA to a eorHeal 
f la^t sui^iKlsd in vatsr ani li#at@d t i l l boUiof* Ons wEL alifiaots 
of o»t» flCi imf% cJPa^ Mially aa<lGdi tfitb stirring t U l tij© stusii^ 'isiofi 
iuriod op^oscsnt whits# 
ftm tfliits saspension of etlualmi adjutvant vas eiit)soa^eitl3r 
msod for iimsnining t!i« axi^oriasntal aaiiaals* 
a* liantiaisatloii tar Obtaining Suaoral Xinsaaa Mei^nm 
Ttm aati«aa saiq^ast yfhXah mf first thorougtar <iaRii8iflad 
ia aa aqual r^lmm of altiaiaa adjirrantt iiars adainistsrsd in ral>bits 
lur intrapttritoiiosl and subaatanaous iftjastioas (78}« 
Ha* haaltUr admit ral^its w»ra iimiaisad with I» hi^t^iirtie^ 
iMt $m gl»alA «liaayi«aiitiiatt piapamtiaii, fHs ftrat iajaatisii 
VI 
i&mgily add also su^utamously &t Olttwant sit*** Subat^ oAiillrt 
tlM w^mlw ^f^Tt inoculated with 1*0 iriL antigtn taipl«« tn th« 
second and ttm tblrd vs^s* After a pariod of raat in tha Ibiirtt} 
v&aik^jL booator alsat^ containirig^a ja anti^ aii^ ivmii finaU^r^ndoifiiii* 
tared* f ho blood vas draim at traakljr interval a from the heart for 
cl'^ cking tBQ aitil>odr i»stlvitj and fbr dataeti;ir. ^^ aaqtitatial 
Q|»pQ:3ra.ica of i^ rpinoflohylina in i#eakXy aara 8a»lea« h^a inatmi* 
aafcioit as tian ns tha bleeding aabattala fbllonad doriaf, the eo<ir»e 
of these invostiEationa i s giimn in latae I« 
b. Collection of Antisanmi 
After cos^jleting tfia ©atir© co-orao of iosiunisatio% raall 
sQi2^ 1os Of blood idera initially- withdrawn tor dateetinf the 
circiilQting antibody actiiritsr* Miaale shoving a good antibody 
response ^^ era aaad for obtalnine bOlood directly fro» the heart* 
X* BmmuL smimm mm^timB 
A* sBXBCf ion or AmimmMB 
the senn 9mfil%9 obtained fron iaoMiiiaed ral^ite iie«% 
chei^d for the pfeatnee of apeoifie aati-JiU. mufllytlti antibodlee 
by the l^ 41«wine teatei 
1 • freely&tlii Ring feat 
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13 i 
4 f ^ o 
o m 
h% 
t o dtotdct t 8 p a s l t i v s ik i t iroru&ii t lbo^ mmntiotm and t o 43*torali« 
t i l t a n t l l k o ^ t i t r e t a t ^ 1 1 i n the i*!smn0 veFyai* Thin v a i l e d 
prdci |» l t i i i tut>e» ^ a s m r l n g M> na X i^  m ( i n t e r i m l ddi iseter) vere 
used IbiP tMs pirpose* 0 ^ tent^ sUl l l l tor ot aatlseri^ wae 
iitrodqicea l i to oaich of tb^ eight tvS3»9 in a series, M e^ual 
^mlura of i^sially ^ilJtod (ItIO through 1t10»C00) mtlcmn vas 
carofuaiy lQ3?cr0d ovsr the ariti^nus i^thout raixirig the coateata^ 
t?itl3 tli© '"Blp of niofopinsttoe, *lar-al rs^hit iseni% i!^aif» rabbit 
aortea aad sc'li:i9 contral© t«sro iiieiuaed in the teste* *^h0 tubes 
itere incylratod ot rooa toisaoratt^© tor h hre and thoa kept ia tbe 
refri' oretor oijoraielit, Th© tiibes iiere subgoqiiBfitly ohaerwd fter 
the for xstiori of proalpttin ttme at tho interface* 
2, 3©ato:iito naiio rtoccuiatioii (Bnf) Segt 
S!ie ij0 itoiite sli'le flocoiantion test for the astectioii of 
serusi a'lti^j'idies ^^ as doao according to the f»thod of 3baiceirich 
MSUIH* (1^)f «or?3aii AJLJil* (t57*l5*9)t ^ a n HJL^* (I60tl61) and 
^ttpasi eM liealy (1^)« isrusi sas^les l^ois mrnsa and ianunised 
r i ^ i t s uere iftaotiiratod at %^C for 30 »ifi» In peribr^sing the test, 
one ftrop of antigen-eensitiaed hentonito suspension vas first care-
fiair plaeed on the slide. An equal sise drop of tho test senn 
vas then plaeed next to the antigeo^sensitised hentonite suspension. 
The twe test ^^ps ners tliereuglily nixed hy mans of a glass rod. 
The slide urns then genUy foeked by hand tt^r $ nln, /OX resuats 
along with negati'ie and positii^e eontrols ifere read after eirery one 
•imile vith tiw nalMd of»f or under the lov power of the aiemseepe. 
Tbt •dtlre raig© of areaetl a» as O f C*)f (*•)! (•••) afid (••••»«>) 
v«f« reoO, ae^rding to the <lBeyao of floeetaailoii* In a eoaplatalgr 
rMiest^^ roixetionf tbo su^ensioA app^ aradl aa opaqua and l)o«»£a«. 
iseous« M i^^ tsaa a C4>4-4>^ ) Tsa^tidfi alu^s t&tmmiSi a vail dlafinad r ^ 
o f aORCtllGtiOfl* 
Jljo t@at was i?0fff©raQ<i ae Initially ^scfttxid by 0tiebt©»l©iiy 
(t6a)* Si® xjy C0.it Ion agar alo:i8 ^tto 0#oa 5©^  cent ooflitai asiaa 
Tms dissolved in {%?r^ 3al oaHoo* ^ho n»Xtad oM atorilissad acar vas 
potjrod onto a class aO-i^  to fbra a uailbrai 1 aia thick lB:mr^ wl^ ich 
trao ttioa allmjod to aalidify* /k'^ tliop 2 tm ttsict lay©!* ^^9 *3adi la/f 
nouriic' ct?i<^  ©aljr^ i^usitly aolidif^ne 1«5 !»3P «oat ion acoJ^  along 
ifith 0*03 ^or co'it sodiii'!! aaidB In salina on top of the aolidifitd 
Ia2?i0r, £^ jo r t^igont iialls C3 wm 'MzmUtr oacb) at a distance of 
5 ara a^art MOW lata? cut in the t^ jpar layar of agar. 
flio coaxal and penpharnl walla wwra chmuad raspaetiiraly 
witli raoctin^^ ^tiaar^^ and ctntiren aaisiplaa* T^be flasa alidia ^nf 
leapt o'varnielit in a w i s t chajg^r at rooai tai^ poratfj^ a and subia* 
qasntly storad at h^C far ?2 hrs. All tlia ijraeipitatad bands ifaia 
dstaetalila vithin tba 72 het of ineaDatian. Sfbs photographs of 
tha 8laM tflidss mf tsJssn aftar staining thaa with aaido black 
dys* 
*^ 5 
h» I«iw«mo®leetPophor©sla (33P) 
T!39 l?«s«ioeloetropl3oi»«sl8 ^as carrlod out aGCordlog to tb« 
Biithoa of fc!3©ifl©g:©r (163) atsJ *a™in9r ari?l Crecoyy {%&¥) in 1 per 
e»jit ion arrop -aaat in veror^a mttmv (0.05*5^  p3 8.6) on 2» 5 X 7.5 
em sll.loo« M^o 12 33 snort feoloc of 3»0 sn osclJ j^:?© oit la tli© 
iQ^r of 1 :^ ®r coat ion a^cr on tfeo slid©s. h $0 'R % tsn troiicfe tii 
'aottiOGa c;io t»o boXoa tiag cut, *l:o tolas tio'o t^i lt)%^^ tfitb 
ua*lllutC5't r.iticea n?0!>nTatioii» !IIS3 ole-otrop'^ -os^ osis ^ms carrlod 
oat at *>^ at a potoatial fra'iiont of 6 volts por sllf!® for j? br«. 
After t^ if> ol0Ctropf»o2^tic aeparation of aatlcensi tlie troicb ^&s 
fllleai tittb atti^smn aid tb© aOLilos t.jor© l-icu&atod ffer 72 lira la 
a a>lov c!J3:S)or. 
^, Iaa3,:?aGt u)Eaier'itst4n'^ tlon Sost 
2aai.'«ct *ja:»Erlatlnntlom tost aa Oaacribed by Jlig at i^. 
(165) .li'"*- latar nodlflad 157 K«ip;} (1C3t1C )^ was asoS aa foUowst 
fiaap blood was colloctoS la a:i ogoal volir© of -aiaavar*© 
•olutiort aid UiQ gaparatea arirtbroeylea ^are vaahod tlirea tliaaa In 
0.1 JH fjodiua cWLoridB solution !>y cantrlfiratloa for 5 ala at 
1000 " c at rooa tat^ratara* *bo pad:©* calls wara ehUlaa at h^ 
in an laa ^tti anA dilatad to 2 tier coat arytbrocyta aaspaaalon 
vltli 1 par aaat eblllad glataraiaaliyaa aait aolutlan, Oiutarl». 
dahydto aalt aalatloa vaa mM by the addition of ^.0 al of 25 P«r 
caat ^% a^ral<Stt)7da« 57t6 41 (0.15M> :iiPl| 32*0 id. dlatlllad watar 
aad 6,5 ^ (0«l5iO ii^BF\* ttia aalatlaa vat ad|aatod to fB 8»2 
H 
witb 0»1$M ^ ^ « ^^ » ttryttirocytet if«r« thon geatl/ rotat«a at 
h9c tor 30 aia» ^bt •yTthrocytos ware naahfid 5 tlmn in nonaid 
fiilifii t^ CQi$tfiftigatioii» fSE»lloif»d W $ vsshings witk dlttiliod 
a H«5 pav CO It saspdiolosi txr Uie addition of buffered salina 
(s^ 7*2)m Zf fn^ edodf tha elutaraXas{^K^«fis@d GTfthvocjt&9 mm 
!>rour;bt i'lto a 30 par eaat guapoasioa in distilled watsPf aarthio^ 
iatod <1i10|^§) m^ stored at *^ C^. 
uq^ixal in^in®0 of f t^ OfOOO aoltatioii of ttma&e £ieid aiid a«5 
nor oojtt sugpoasioa of vas!iad elutjiraldebydft-fissd ond uatreatad 
sfaoop atTtbroc^Ot both precoolod at ^^ , -^ro aia^d and s© itly 
rotated at ^% in afi i<J® batli for 20 siifi, fin mils tiar© waslsad 
t^ieo uitli p&jjnlmt© b'offared salifi© i?»Z pa) and «©r« bfou^bt 
titQ & 2^^ p^ cant susiioiisiosi in noTrml sali;ia« 
aiSMiUBatlttnt Bqiial volusuBf of S»9 iior ca.it flutaraldohyda-fixadt 
tamiad arytbrocytoo ana antiian dilutiona (1t25S} in PBS goltition 
(98 $^h) \mm aslmd c^ d ineubatad at 37^ C for 20 aln» Tba arytbro* 
eytca wva tlian wai^ iad twiea in t fmr eant agaaaiiglobulin mraaO, 
ralMit aarum pi*aparad in PBS of pE 7*2 (1 par c^nt A&SUPM), KLl 
•ama dilutione for tbt taata INITV nadi in 1 vmr cent itft!3;.>PBt, 
Aftar tba caUa mm wai^d, tbty vara aaapand»d to obtain a 1 par 
eaat aaapaaaiM in 1 |itr aaat Aits»pa8« Ibr storag^t tbt calXa irara 
fraian ia dry ica^aopantaat batb and kapt at •70^« ^ftmmvw 
fi»a4Nt| tm OM a^ mm thmiad in a 37^ vatar batb and uatd 
iiwiiHamiy» 
»>7 
Her* sa^sltlMd with various dlluiions of Ms, hifttQi^ ytifl* aittigoiu 
"im GpttsnuLL afitigon dilntiofi U9«d for t)i« 4Stteetiofi of a»ti!}o^ot 
c^ d f^r roplieatlon of titi^ii vms dttsrsii'ted by ^^ il^ ;:^  %is« of th* 
nogativo aid -^ositlvo control soipa In a pfelisslnary titration* 
All tosts tioro carried oat i*i d^^icito aid, la pairgllol with 
tmtroated c^ep orythroeyt©s» AH sera »ai>l0« for the a© tests 
imm roitiiDiy colloctta fpoa ojrmriiQntsrsl rabbit*, e«fitrif»rod at 
3,0CH) % C for 20 flla JsruJ stored ©t •SO®© tmtil used, ftm sallmvwa 
and tbo oraTiarlotJtillft i^b l t seron aasi^les tigod in the tosts wore 
rontiJBly !»at0d at 5S% ft>r 30 ailfl l%>r laactlvatlng eos j^lesasnt* 
Q^,fy^ ,pyQffQ4iz|^ t la tho aetu^ t©et| ©seh mH of tuo slcrotltro 
plat© rtcolv^d 0»t cfli of aorua dilation alooEtiltli 0*05 lal of a 
1 :ior cont susiKsnglon of glutaraldBhyd9*tr@mtod sfid antiroiwaOAsltiaod 
orythrocytot. tim platoa wem staled t?ith transfartrtt guastid tgpi 
a£id goitly rotated for S» 3la at rooa tsia^xnitur©* The calls %«rs 
alloiftd to imttora for so-ooroi hrs ortd olao it)© platas w©f© iriialiiii 
t© radlstrllmt© ttio ©alls* t^>o platas var© tlisa refrl«trat©d o^mf^ 
i l l^t and th© pattorfis ti©r© r»ad and rscordsd i©xt n&mlni, Tb© 
tiigiMigt dilution of tl3© tsst »©rua gludag a potitlv© ©ariiot-lik© 
patt©fii va© rsoordod as tli© end point of ISA titration* 
VD© s©qo©iitiAl s©ra sanpl©© and l»Binoglot»ulin frastions v©ff» 
al©o © p^lttgwd for tD© dtt©ctlon of antibodr aetivity W nisns of th© 
abov© mmi9lM€ mk t©st©. 
k$ 
6« Xnwitiollusvoieoat f«tt 
airolofical dot«Qtlci» add t ^ eonfirmtlion of th* pimotne* 
of 3oofi|^ iiclsna»ng md l^airn (93)t %Mlaoii l l j i l* (85) and Kant 
*t® &» ^ lat^ l-y i^^ ^ oat^ea 4ilati©a (1il6 dUutloa in 
dl8tlll9d mittr) wat pli«s©d In a 3 wa t>ol« of a HFF (:^ «fl9n)« 
coatod slido* Tilt oatiraa ^>ot$ iraf^  alr«driisd mid fSxsA ^th 
-astbafiol foi? t atttt Ti» siidia vara then vaslsad ^tb uboapfoata 
baffE»y saliri© <pH 7»2) sad tbaa atr«drlftd» 
2ho followiae ff^actafita WJP© tissd for ps»pailf»e tli© tagt 
ali^ss 
1* .^ mbiaala tmum aam 
2« i^mOL mtvm m negatim eontroX 
3* 2e^ fraoiiofi firom iwnuria mmtrn 
ht 2gA fraction f^oa t'-mim mfvm 
$» ZgH fra€tl«»n l^an iwiuiia s&Tvm 
DoUULlfif dUi^ixma of tiia aariis and l«iifioglobiaiii frafi%%^m iftx« 
aadi idiH I t s ai tlia dUiwfik* 
flit illtttad faaa%aa%i wiM p&aoad o^ tar tlia aiMiiia ipata 
k9 
latttr va#90d in PM tar 30 a&iu Oiw O^rop of n\M»re9mlnmif^\mltt 
aonospdeifie anti»rabbit goat IgC at itg optl'tva vorklig diXutieii 
(It^) vas adl^ 4 to Um x^aetufit drop in oaeit IK)1« in diffsnifit 
roirg* Ttie ^ i ^ s tiore ariiin 19ft ir^xsturliea for 30 min lji ti« 
hu^d cbnrafeer* Fiially, tfj© alldoa tier» waished tboroiJgtHy for 
at loatt Qm hr ulth \mt^m& msHm^ taottoa dry, naaitod in 
buffonad iiycorol^ oad vietiod *Jw2or an ultraviolet light mieroseope* 
Tti© nn?S point for sach titratlori vas ro:3or^d as the laat 
dilution fivi:ig a dafinito appla groan positiw raactiofi, readily 
(listiagui^alJla froa a n&gatii?© control. 
ttm a0«|isdstial aora aar i^oa anil tlio i^latod lwnamrlahva,Xn 
fraetioas vara also a^o^raa ia this tost* 
a, sKi^iioii OF tkifm i 1,03x^ 1 
'ifm ditaatioa of aaam globuHia in aaquantial atra waa dona 
att 1 p&T aaiH agav^tid alidta* Xba alaa^pophoi^ aia of 0*03 Ml 
aaouantial mw% wm «afiltd atit Ibr i | tirt in wiat aliairtMir ibr 
fMAiiQt ooap^iaant vitli i^ la r i ^ i t tana eontrol, Aftar alaatf^* 
pbovaaltf tho liidta wat* atainad iritli 1 p^w e9ti% aMldoaefenrara 
pmpmm^ in twIAMMa. lUt taaia globaUn lairala of vaiiay aara 
aaiiVi^ a mv dttctaiiitd %r «o%aring %tm eolar ifitanaitiaa* 
50 
c . xmuam^^ OF GAHHA cXiOsis.Br 
^ood 8a;^«8 llro« n^riial and ittnifilatt ral»i>its mm ot»taifit<l 
^td 1^^ at rods t®i% r^stis£rd f^ &r ^out 1 ^ i ^ ^s^f9 tttdii lo l t 0t<^. 
.lii'fit i^ the r9frig@rator« 1>!w clot van adnaratod ond tb* ••rm was 
ronwiwd :^ ee^ttrlfaratioiu Haian mra m.'t^lQB l*ors a few posiil'Wi 
canes of Ua. ^^ i>f1^ ir^ i<y% lifbctioris Coxtra intastioal) nere alao unad 
toT t!so isolation of flo&^&i^ s, fb© gaiiaa gl©&*jlia was iaolitad by 
%liQ •lotliod of tlsltima afid i^batl (167)* 
Caraaa clolJiill!i was ni^ei^ltatad ftti'a tis® wbola sarua by 
a'1di:iC* *«5 «jr cont a i^soniu's t^pftata, .«Yaci*5ltattd saaplaa i/®i^  
rurtr^r rofriraratad o^emifbt for coa^lsta pi^oipitatioa of gasoa 
rlo^ a^liJii* ^ ^ oroclpitata was ra^soqua.'itly wauled tlirae t i ^ s and 
ai"soXwd la 0*t5H lalCl» Abe ia?aclpitata was also dloay»»d agaiaat 
0*15H h01 witil no hHH,mi gtilpbata was baing pfaaipitat«d on 
sabe^at^'it addition of b triym eblorido* aba rabbit and tmnm eanna 
flobtaina wofo aita diaiyMd againtt 0.0175N ^boapbaia boffav 
<9B d.S)* lait Araotionatad faaia liobiain was tban aiad li»r timvim» 
purification on nuff^eaiiiiioaa and ia^nAix c^aoo aeliMn** 
D« f<ltIf]C.^IO^ Of IHIiK«6&0KlI.Jmt 
1* SiASpotiiiiioaa Coiiaan ehmmt^H^ti^ 
TIM itpayati#a of %mmmglo!im.tm mB d»ni aoootdint to tba 
oitiiod of Cviwa C#i> and iUMf Cf#f}« 
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sttiptndod la aoo ML of 0«1i BCi ^nil imt »tirr«d l%ir aDotit SO ndii 
at room t&rp&r&twm* ftao mi8|)oiision vii« fUtttred tfivougt) Bmhmr 
fissis^ik m^f n^ftial ^^remm:^* the ee i l^ss t Q^ika mm vommd oM 
nuaponaD^ ta S^ ad 0«i:i l^ nC^  ^fm coUvdom va« stijrrea for about 
10 alrJ ai i -Jms l i t»r filtsrod 3s asacnbofl at)ot«. Filterod c«ll«» 
3.09© t!?a9 tliGfi msutpen^a aM miatm* swenal tl»30s la 200 ea of 
1**1 fl 'laisa* it30 u#li*JXo*i9 ¥as f i ia^F ^ns^^a Tilth 200 la 0.0175^^ 
pbospliato tmf^ <|»a 6.3) tl3J. an iofiie ©qiiillbri^aa b©t^«n the 
ueHtHof© ni4 tlj© effl-jsnt tJof£*©r wa« acnievoa. 2L« eallulooa 
was latsr »simTjofiilQd in 200 dX. of the abow Injtflter and ims storad 
la tMo foro ft>F jfubfOiiiwist ua©. Hfora flllinc^ t!3© eolunii tha 
e®31i!aor;0 vao co«^ofcoly a9aa3?st@a for aljoat half Ki Isr by ualof 
a vacmin I?UK:!|>« Ste rol sluwy ^as ^uroa olong © gXass rt>«l lAto 
a ctiro lator *a'-ihic colusn raaasisrlncs 1.5 X 32 ca, Afljor alloirliig 
tha eUasT^ to lottl© t^own, a nraosuiw of 10 pal vas arjpiiad to 
paels tl5© eoltim. A 3 to 5 ca colurart langth left aboira tba 
ealltilo«i© ifa» fillad 'Jltb buffisr ^littion* fha eoi^na was alaa 
a^Eanibratod t/itb startl*^ buffar. 
of th« c^itmat (grsm rrlobjline vara dialyaad la tha atart* 
log biifltiv« aubaa^uantljrt tha biafl^ r fiolutloa abo'«« tha caUiAaat 
bad vaa ntfsavtdt @a<^ laa oontalnd.^ 12 lag ganaa gXobiillaa wam 
ap|d.i«d by taidf^ eafa aa not to disturb tha eoluan bad. A auffl. 
clant iMKIttat of buffar 3 * 5 id. abova tha bed vaa added balbra tha 
caliBM mag aaaaaatad to tha gradlsat da^loa fbr alutloA, 
5a 
IXliyiUlt '^ ^ colmm VM cemitetod to a «3dvlc!® tihicb wilatfilm^ an 
io;>ic! praaijaat difl\ir«ic» of 0,0175M and 0,5?175H reoptctlvily in tlj« 
initial and fi iai sodiua plionplsatd ^ufl^r aoiationt, aoth the \mftBr 
^aatisne ^^^ ^vi.-ig Urn e@m pH T ^ I ^ (6«3>« #M frij^ilinv voiv 
coHoctod in a aa samples ^ th an adjustod flov rata of 15 oi/lsr* 
protaii eoino itratioa in ©aeb fraction was aetersiiBd liy Iionry's 
(153) :ist!K)dU 2129 ssXt ccjceritration in ea-t* Inaction was ceileulatod 
» Cfj «> \Cj5 « C 4 ) a f o » * • * • • # « • * » • • • • # • « » ( 1 3 
'2 
';!wji^  f' io t!:o G'!lt concentration of tijo r^ z^ tain £Pactiont C^  io tbo 
salt coJicoitration of tho trnffer in tfo© ateing vadsvig Cg i s tha salt 
t;o-iconti?ation of buffer in tb© ^c^:id iwssol eofif^ c^tad to tha siixinf 
vo9^1| ? ID tbo irDlu«s of the aluent oM Vo i s tlio total volu&ia in 
tba }3is:i*i0 ^^fiBl t/l3ich was isaintitinad to 2% mH %ligpovighovL% ttia 
QxmTi'tiit^ '^ he ^luiio of tba biif far ovar tba ealluiosa ipl vaa 
a^a^ Uitainecl at 10*0 9BL in all tba ax?^risiant9« 
2* s»phadB3c 0*200 Coltnn Cbraaatofrapbgr 
Flodin and Killandar (170) ^r^ tba firgi la af»plr 6*1 fUtra* 
tien to tbo aapafation of atriM pratain aa^panaala* t«tar, tt^ 
ftluAl* (90) and AHlayt §MJtk* M) •«aplai«d tbia taabnie far tba 
aoparatlaa of ivmuoglabulina froa anabiaaia iflnana aara aaaplaa* 
mgHiwimm nrn^m wm mmfmnrntt in aadtm plioQ^ta boffar 
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(0*0175^ VM 6.3) and mt ollowtd to mmH for $ bra la a boilifig 
vater tiatli, Ttio tmffer vas fr^'iosfitly Ghanr«d durifig th* iwslllfif 
of th© c^l, T^ io r#l slwry p3«iparod in tft© abovo buffer «»» 
ie{]@mt3d fbtr abouc hoif mn b? bj^  itsinr iroeima pua|», Tbt iltirry 
lias poured l:ito a eoluifgi isafsurlng 2,2 K 38 CM \Mlch also coit^lfwd 
tno aboiio Iroffbr, *to paclilir ^frs (kim at 10 pti aid ttm flow rat© 
was a^ t^totod fit i$ dL/h»» a®for© e-nlylag tb© tmsples, tb© ipold 
imliais Off t ^ roltm ¥ss ^ t o m - d ^ uslig tan© 1#x^?yi a0CK5» 
*«o ^ ©a*^ !©© of pk.^ 'm cXobuHifi iKJluitlon contniaiag ^ tag of 
prota&fi ^mv^ wr^iMd to tb© coltiim, iai(|Uot of 2 A flfacttoas %mr© 
colloctod tn t% ^<m rat© of 15 sCl/t^ r. Prot®in coii^sjitr ».tioa of ©oeh 
frae'Mioa uo© tlotorolnod by tbo p^'evlously dsacribod Loyry««i -istbod, 
3, Usto^.Tl-iatloa of Aojuiioelobuiiii l»©TOla 
fhtt)TatoiTaibic column, flllod ^ t^b '^ phatlss r«2C50 !©lf wa© 
U9©d for ©fjparatlas osruja ItEEiaoelobalias. *©!i cJf^ as tkipb&Mx G»200 
was 8U8po:ia©d l!i 0,1H m^ CpS B«o} ^ d allo^d to ©y©ll for $ bra in 
a beill/ig vatar bath, h^© ml ©lurry also prepared io tb© ©am 
btiffar va© aaaoratad fbr about half an br by using vacvjwi pu%* 
!lb© glwrry wa© pourvd Into a colusn rwasurlag 2,1 K 76 cnt b^© 
coliian al©© eontal^d tb© »©a» btaff©r 3© va© u^d ©anisr* t\m 
pa^lac ©nd ©luting of tb© ooloan va© aceosiikllf^d at a po©ltlifi© 
pr©©0ia« of 10 p©l in © flair rate adju8t©d at 20 aa/br, Itm void 
trolua© of tb» o^uan va© d»t©rBla©d by usliig blu© d©ietraii 3000* 
Oil© m tUM^gm^ of mwmA moA lamalMid rgb^it ©©ra ©©flpl©© v©r© 
•n^u^d m mm ••&«•* fbt©© id ir«©ti i^ mm o©ii«©t©d» p©©i«4 
afid 1^^3lliae4« Protein eo^entmiioits at the pooled fraction 
were antftyainotf W ya^t^n a^ethod. ib© I'muioisloDydift l#i«l» in 
Tctriouo f^ttctions ^aro atttds^ned i^ eois^strinf tlHi :?rot«l!i co!ie<intip«p* 
tioa aad «miic^ doniJlty of %mh ijsaifc* 
I I . (ir-imicfs 01 irt'SrrocL033i.i':8 
Polyserj^ ia'sia® ^se ©iQctsPoplioi^ i^t of ii!i*ya»rlol>«3Li!is asi-ig 
7.5 )^©p cont ocrylQai^o ^aa carridd out acoordl'is to the aettod 
Tocosteaaod t):^  '«>3,vi8 (t71)« Ciaag tute® of siiitalJl® diifflnsions 
(lonctb 7f ?ta Old csa iatoraaa tliaiotof of h ma) wwi ^©lfl wrticallyt 
\iX%h lonor onds clos?od &y stoppera* lo ®ach tubs was a^dtd 2«a ua of 
the esoll s»*« cei. 3?i® tub®a were plauod di^eetar utdif e dar-lii))t 
fa.^ lc»re®e0nt Wk^» *^\m \m.% wms ao pofitio^d tbat i t Kisaified about 
half to om i'tcli above tlie tipa of t»© gel tuljes for 30 aifi diiriaf 
pelra»riiiatioci» 5Eho diaCMjntiisuoua buflter sy»t©« of s^via (171) vaa 
iiaed %ii % i^oto aoparation gal contcdned a %ti,B^W>t lioffar of pH d*9* 
k wmtfiiM mX aolutieii eontninifig nboist 0*2 lO. of l a^e pore aoXtitiofi 
and too ue of iffininerlob^aina vaa thoroughly- mixed m& tlMsn addid 
to tlie aorfaee layi^ of aaalX pore gel, ibe total am-jnt of ptotein 
ia the epiaied aaiq^e vaa net allotred to exceed beyond 200 ug» fbe 
phetepelfneritatioa of the aai«)le gel vaa achieved acoordiiii to the 
aboipa fgsittiiOfied proeedtxre. 
Vm tviee v i ^ Hw ea^^e mX i«pper noat mm ineerted tale 
?5 
the gvranitt of tb« vt^per btiff^r remtvoijt, 'i^m Ttmrfotr nmm 
prnfteutsly fHled vitb stock \mif9r diltitett ttfwIbM with dl.«tilX94 
trate*. Alxjut 1 stt of a O.OOt per cent aolutioa of bf^aopheiol ^m 
ia w«6op ito» tMft introdiKJsdi a«^ sti^rod into th* tj^«r trnftlr, 
h^© ttp?50? roaervolr «as thea lowered in smh a way tliat tUa bottosas 
of tfm col caaes t » » ii*!»rgea atiout oio <iaartor of an lich tsx th» 
buffter of tiso Itsmr iwaerwjir, t^ i^  cat^ito tos coofKsctod to tli» 
tj^ l>lK»r r&-^rvQtt ^ na tto ®ioctiPo|5h3T*efli0 ^^ s^ carrlodi ©!it for 2 >irs 
anlT£ a carsoat of **• m/l p©r tuli© a i t i l tbo 43^ (broiajpt^oiol blvm> 
mmtmii tlm !>o&tois of ito oai« ^ ^ oloctro^ toffSDiP iiao 'mai up of 
^rls-clFcl"^ ct a |>n 0#3» After tDo oloetropf-jorssist tho eols wart 
vomvoa ai'l citni-x t^l vitB 1 imr coat AsJL^  Ijlacis in 7 !5or co^t (V/f > 
acotic QCl?! ^»r 10 cdLa» Sl-'o cola tfor© dostsiiKsd loctiariicaXlsr in 
7 ^ r cent (t/V) aeoti© ocid antil tho ^stalainc rsidorcd h^* roi 
»lorr os^'-^t at tho protola &aads« 
a. cuoao AairAZVirx 
aati-iaaufioilohtains ^oro raised ia rui.'iea pigfl asiag 
^fwmoA^a ooaplate ad;)avant» ITho oroea reaeti^t^r of all the laaitno* 
fiiel^aliaa waa eheclBed aeaiaet each npociHe aati«»ia«iaoglohtiIia 
aai^le hy ianianodiffueiea aooordiag to the wthod ae scribed by 
Omh%%w%m;y (162)* 
c , cmwmimmM Emtmsmm 
1, MgtimMmm of fltaeett 
flm ««tift feiMetMi 1IW9 iiNMiMiaiA mamHam to the isethod of 
% 
^XagiMr C172)» 'iho or<siAol«.8uaptnirl« acid atxttard was prtpsi^ tojr 
%tm aadilloii of ofMi v^olixw of o]peii)ol«»(t«6 p«r esnt in vat#r) aM 
#0 p«r ©oat of 8t»liJUuri© «eld io a imtlo of 1i7«^ Pogritottwly. 
Be>3*tl«£is mi % ^ C0*tG to t«0 sS.) itartdard Tamvmm solution 
(50 131^ /100 sa) iroro disponsAd in to tu!»8* Ono tonth cdnil itre 
aaiii^loi of I^t %!! and IgA saliitioiis voro also dlspongod In 
dlff i^at ty2j®3 to !)a msod as tost swipl®e» About 8»5> t^ orcliiol-
salplmsle asid ^disttiro ^ ->s t^«a aa<3fed to tli©s@ tuins iTd boatod la 
a water liath at Bcf^ tor 1^ siln. Uater mar&s voro also ineludtod 
ia tbo tost, S'ho tuboa wef« lator eoolod in tap vator ana road 
at 505 «^ 
2» .'^acetjagiucosaialiio Eatiiiatioii 
Tm gliwotatiJio ostlmtioiis wore 6o^ occordlfis to tho iiatbod 
of Baijsaig (173)* ^i*at« aolutioa of 0»8M was s^ida !?r diatolviai 
h»^$ m of borie acid la ^ aa vatar* Ihln was kept atirrijig in 1H 
KOB t i n al l tho borlo acid was broui^t in aolution, tha pH of tho 
•oiG^ion waa adjustad at 9*1 ia a voiuig» of 100 aO., Bhrlieli*a 
taaioat im® lada Ur ditaolwine to gm of p^ditsBtls^aiBiriootiiyl 
^iisal^lisrat la too aa of glacial aeatie acid coataiains 12,5 P«r 
e«at (f/f) eoaeontratad HCl* tisii ttock aolution whila usod waa 
dlltitad to tiisia. 
tim imunoilol^iii tais^aa wara h^drol^ad in hn mi at 
100^ mf %A tort* tte VUm and ttaridard (il.aeatnclaeot«ilM 
i § «f i t» foe A> %ism9 aontaiiiid 0*1 to t»0 i& aolatlon ma^^^ 
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%\m tulMit ir9!ro heatta Ifi a boiXlii: mX^r b&^ for 3 sdiif then eo^^d 
xaimr t9& vator* Ebrlliito*^ reagtnt (3 iQL) was later aiddtd to •aeh 
tul3« iiiiiefo was tieatod at BS^ SSC'c f)or caeaieta^  20 sdn. Aft«r eooXirsg, 
the opticai flonslty was tr^ ad at 585 oa. 
3« fSlalie ADM Egti'^tiofi 
ffhe t-^ tjO. slQlie asld coacfconta msr© aBt«rTi-i©a arcordlas to 
Urn r t^hotl of OToinsrhoIa (t?^)# iiosoroirioi solution tms ^tt« by 
ddssol'Tifig 0»2 era® la 10 sa. vat«y| 80 tsSk GotimntrntBd flCl and 0»25 
WSL of 0,111 CO >p®r mai»l)at«« ^he i«>lua» waa »ia^ t^ to 100 ad ittth 
the adOitio-^ of distilled water* ^ha voo^Qat tias prepared at least 
k lirs Iiofo3?o yslng, 
I«>a!i^aleohoI was purified l»y mixing 1 l i ter tilth 200 al of 
eoneontr'itod aci and loft £br 2-3 day»» Tb& alcohol was washed abotit 
tea t l 3@a oach ^ t b 200 &£L witar^ dried o'var ardiydrous ^^0 . aad then 
diatnied* flso I^ PactSons ha^!ig boiling point of 130-135^ were 
eoUectedt A 1 aa aasple (hydwjlimod 4a o.iriHgaOj^  at 8c^ fbr 60 
•la*} and 2«o wSL reaorulaol siiacoat or blank reagent w^e :aixed la 
gleet •toppered test tubes. Standards with appropriate oonceatratloAs 
were pt^ epared at the saiw tl?i». '^ he tubes were heated for 15 via in 
beillac water bath arjd then cooled la aa ice bath to 20^ C« 'ihe 
eoltttioas were Yigorously ehalcea with 5 aO. of leoaiBineleohol aad 
cooled fbr 10 nia la ice bath« Xhs eoateats of the tubes were 
oeatrlfueed fbr 1 am at lOOO rp« aad laoaaorlitlcohol lajrer was 
traasA^vtd te the euvette* The readlags were tiieeR at 590 iwi» 
m 
Ax^xmom^aoymm %«ctroptiotofiuoroi!i»ter tirlth f^sed (parti 
«ii:v«tt«« of t*3 ca path 3.»ii&tli iriui ^tsj^y^d for th© mtasuro-Mnt^  
of flvnvm^mM of l!B3iaiioglob%ilift8. Sadtsion lltioreseo ico spaetra 
of it!r«ia(»rlo^< i^ri« aral^nt!«, hiittQivtieft aitif e;i trere nsasu^od* 
^X tim rlaisware ifas tl3ox*oug:iay vasbed l i .litrating raixture prior 
to nuor^dee aaci ji»asar9%i©4t»# m i obasr^ations tiora taiiea at rooa 
toiporatiffv <l^^)« ifoa axcitmtioii iraa ta-.Q^ at 280 ma ^ ith aensi* 
tivity at 25 |i®r mat wtille tli® laugtli of tbo s i l t was 0*5 sra, 
{|>aetroj>boto5aDtrie jasasuraaints la tli© ultra-violet rang* 
%j&TQ •'m.'^e hf utHlalii: aack^an M«aA ratio rocordl.Tg speotrophoto* 
•aetar xjith ^aarta caxrattaa of 1 eta lirht path. All absorption 
"laaaarai^ ftts of it-mnotlolnaina vara carriod out at room tanoara-
tura < 2 A ) , 
Tba sKlaeular naigtit of tfia IgC vas dataroinad l^ gal 
filtratlo!! «eeordl!ig to tha utttiod of Mdrawa (175) using iaphadax 
OJim Ci.1 X «^ en) eolunn. fha ooluari vas aQuilibratad vitli o,1N 
pho^bat« toiafl%r» pa 7«5» A 8.3 las aa^la of IgG vaa chroaato. 
graipliad «fi m eoluaa vHiali was pravioutXy ealitiratad vith Uf 
j0^^mifk wmmt^ mmnw mAtmAm^ o<.elira»tryp«liiafaii A, hvr%m 
9» 
IgC* fh© Minora Hi** of kfxmi mfcxilf^ valphta and Moke's 
radiu«. 1b« olutloa vaa ^rftenae« wltb the sa^ buff^f a« U9»4 
stl90««» l!?cseti0ii sa^Slas of 3»& SI dacfc t^ ff© collected at a How 
rat© of 20 aO/bn PPot«lfi oitlaajtilong naw 'aadt at 700 na using 
Siio imtieea tisoa for iMMssUsafelo^  vas obtaiti©d tmn UeVLcom 
200,000 asraba, frso^-dried fro® « eiaU volua» of 0,8? r^ er cent 
aaliie* ^mh vial waa pocenstittifeea with 0«? sa of rK>rr^  ealine 
a-id ueed at a etoefe eoltition. '^tm attiren dilutions used for 
iflWttniaiig guinea plge are i^^ wjo iin Table II» 
TikBUi » IX 





































TtMi XwrnmiMi^m tknXml» wart dlvidsd In four groiqhi, tach grov^ 
consisting of four fuifioa pirs* Ofi* ma of this iwitigtA pmpsiratlon 
WAS inj^etoa to eael^  giilnoa pii intrAdtrrially at $ diff\srent sites 
0n tW ilig^d tMinr C0»2 90. at ffftelte sit*)* 
Ji^tit (55^ s lattr , %tm piin^ft t^ igs wew s««!sltiz8a 'jitti 1i*» 
arid 1t8 dilutions of omelm antigan giimii iiitra^rnoliir* Hacb dose 
eofitaiiio<l 8»8 tig Cli*>> aad *f,ti^  tig <1i8) afitigtn l i 0»t BOL in^^ctions 
giv»n at two dif fie rant sites on the baek« SsXlm controls in ogual 
volwass w®ro €lm $tv9n in &mh anlmiX» fMtn Mirjetiofis wors oliaervod 
iis^diat«3iy aftor a^aliistoring tbe cha3l0ngi?*g dias© and subssquontlr 
aftar 2**, J>8 afid 72 hr«# 'Sim areas of tha raactlan sites wars 
iseasurad aid raeordad tn Doth tim a^eperi^ wntal nmS control animals* 
c. nuBuowomM* mmt OF ^^ li mmimi snzn 
'ifm sansitisad aniiBala sliowiag positive darnal reactions ware 
aaerifiaad and tbc axeiaed skin fraa the reaction eita was iiMMdia* 
talr fiitd in to par eant foraelin f^salina soltitldiu The axeisad 
t i s i i* was later proeaatad f^t liistolosieal studies* the slides 
warw stained witH iran^haaiatoiylia and eosin and later eacaained 
imdsr ttit i^aroseope. 
HfHia dears after i«Hitii^ satian« ti)e guiasta pica j^ raa eaali 
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srovi^ vem injected ^th 10 tH of storile r^araffl.i oil intra^orjU 
to ta l l y for obtaining fct»e ijerltoneal «sudate» 2hro« days later, 
tlio parltoioal 03aiaate wa« ol>tiiln»a after injecting to sa of 
hepari'ti^lt li^ i^^ *« *^nrve^ nslt aslutiofi <H3Sa) iAtr^@7itofiSQllr# 
l\m blooa "^ as nloo takon oa th© oan© day^  dlroctly fPoa tho heart, 
for btrcPsl o-iti^ jodiy staly, il30 psraffln oi l layer vas Po*x)V©d fro3 
tij© parlfco^^al exudteit© and crashed three tlToe la HBJXJ at SCO rpa for 
$ nia. Sr?i0 Ci5?.ts tfors ai3Justad at ^ H 10*^  cellc/sa. la £0.199 
conrUaliai^  10 nor coat Iioat iiactl-e-atod horso sorua, 
-iso ail'iola vera testod iaaividually fvom each uroij^ » thr 
oocb cLia-3Ql, 90 in of call auspaasS^a and 10 vO. of oaticos eolation 
(contnlni-ig 0*83 uu of aaticaa) wsro rateod ia coporoto tulaoa. 5:bo 
coaferolis rarsitred aa ©qiml volano (10 la) of "iDdiu^  coataialic 10 
liar CO it tM3at liatstlvstod liore© serua, llbls gutspeaoioa was iacubatod 
at 57°C' <?or 30 ala in a taolet laoul>ator» 
1 . CfiplHary %thod 
Cip>illar3r talrratioa iahibltloa test vae carriod out acc:ordiig 
to the ^tbod of l)&vld iJLAl* (17&t177)* Xacabated cells were taken 
in eapUaary tuties (a X 10 celle) and sealed at one end tilth plasti* 
cine eM. «entrifu^ed for 5 ^in at lOOO rpa* The tubes were broken 
at p«kei«MI eeix»fliiid iaterfeee end the portion coataining cells was 
fiieed wttli eUioon la the aigratiag cba«!iiber contai^iiag 7C«199 nediua* 
Ihe oliiaiwt vae covered vith e eover slip and sealed vith silieon. 
Case vail Utmn to avoid air bufefbles in the chasiMr* the aifrating 
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cliftaibere mm lDcubat»d at 37®C for 20 hrt in an incubator with 
5 p«r e«{it 60^ aitd huiiiditjr* 
0^ ii^s^ti^Ry t ^ issXXji slfral^d ourti fan^wlse on tlio bottoa 
of %h& cbaRlb«r. The !3iero«copic Itsage of e«ll ad i^rration area wat 
»as'a3Pi^  !^ pfo^ectl-m ^ t b a Hatii^ l) md I«i^ Priaa onto a droning 
pap@r» Slia otttlina of tbi« aigratioa waa di^ ism and cut with tba 
s^iissarst ^^ s^^atiag area tot? each tast «aa obtained hy calciaa* 
ting the nsa*^  ^aigtet of t!ia BriLgrating area froar the te«t and tha 
control tuljet• fh@ fbllotiing forimaa was used to 9KpT99a the extent 
of slgratSoi of caiXa f*om the peritoneal «Eudateat 
PCjr cent of C'Ep^ ation Xnhihition m 
<, i^lirht of migration area in tfea pretence of antigen 35 -QQ 
* " * iwimiiiiin nil I iiiiiimiiw«niiiimiiiiii>in»iiiiiiii iiiiiiiiirii»iii»iii«iMiiiii«iii<»iii«iiiiiii>iiiii«iiiiii<iiiiiiiiiii BiiiWiiiiiiiiiiiiiiiriiiiimiiiiiiiiiiwiiiiiiiiiiiiriiiiiiiwMMiwi—» ' W 
^#iiht of nitration area in control 
Zlie a'verage area vaa calculated froa atleaat four capillary tubee. 
2» Atareee Hale teelmie 
liir«^l«fi ifDHbitien teet en agareae platea was carried out 
aoeoriliil to tiMi oatbed of Clatieea (136), Agaroee !9ediuiB vaa 
prepawi W liti^irifli 2 iva» of agareae (UteX| Cio8triq>t aeotaaiHl 
in diitiUiM mate** the wi^vMUn vaa cooled to 7^^ C and iiixed villi 
inaetiiriMI mmm mmm a% t i t M M te^peratore* b^e agaroee a^iiUli 
• lee eaiitiiili wiMI mM m ««»JriM eoAeentratien of %t§§m eiatuie 
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CTC.199)* ^ ^ flrtal solution cuntnlrmd 1 per oont ae«^s« 
anA to ptr G«nt serun la single strength 1C*199» Penicillin and 
itreptoaqneln vat a^ tSed to rim a penlcHlln concentration of 
£6 I9/Bfl and a itrepftowcln comsentratlon of 66 ug/iA* Osdiliia 
blcarljoaate aolutloa (G#1H> vae ad«l0d 90 that the pH of the agarose 
rs9f31a?3 after Incahatloa In ? rmv «»nt Cog In air was between 
7#2 to 7A* 
Five sa of ararose-seruawTC aodluai t99 was poured Into 
disposable 0^ as i»lastle petrl dishes Crmilpore Sliter Corp., 
a&dford, :ta8»), '*'^ eft the gel had foriaedi ©icht holes '.?lth a 
dlaiieter j f *?,3 fifia %«8f© cat in each agarose plate with a stslnlens 
steal iiunch* 
'^ ven i^erolltre sensitised peritoneal o?rudate and control 
sa!!!|)les eontalnlnf 1.5 ^ 10 cells were placed In each hole within 
the agarose wdluM* About six to eight cultures were ;mds for 
eaeh grov^ of eell suspensloa, 
The. ee«r#«e filates were lfietti»ated at 37^ C in 5 per cent Cd^  
wlllila a too v^^ eent ImaKld ataosphere f^ 3^ hrs* ihe cells and 
the eiafoee modltw iief* fixed la 7.5 per cent glutaraidah^rde f<^ 
30 ala* f he egarose nas rimeved fires the dishes and the cel ls 
adhering te the be«t«» vere rinsed with distilled water and, drledt 
Xhe sli^atl^fi areas iiii*i attidled under a projection alcroeoope and 
aeaettMii W p&aiilfietir* 1^ aiiratiefi Inhlhltien vas ealetaated 
$k 
Fer cent of Htrratioa limiMtioii « 
« ll$m tiLrrmtioii arvft in pvmnm of aittigtfi 
• * iii»niiiiriniiiiiiiiliiii.im in.iiiiii>iii«Miii nil mini » imi wiw im n umi iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.iiwiw.iiiiiwiii.iii* ^ $ 1 ^ ) 
:hm. aigr&tian iir»a ta caafcrol» 
H^.Jlif li, X, g 
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A* AKSiX; GUULim OF Ai^BA 
ifitmrgOlw m9^6 i4.th I5f000 • 20|000 asMlJM/sft in a voXuae of t«0 sa 
ifioculiin/^ 12«5 sa lusaiuis* 5=110 total cell coimt aiFter g6 hr« of 
ineul^ atlQii gave on avsrege of 3 K 10^ ornhm/vH of 'aodlua. All 
wm^m count© V&TQ tf^n W ^^mmf fe©a»C3rto:3®t©i»» 
t%t®svgoluttl» imtii'onic extracts of pooled efsebti© veve 
p3r«pa»a aeeofdlng to Urn aettjod of Htes^ ol j^ JuA* C113)« ^ ^ colls 
ii»r® ^asliQt two tiffl»» itt noraol ®alln«# On© ufl. pacisecl calls \mv 
dilutedi 10 tiD0s and pa9Md through a nyrlngo aftor fr^ozing and 
ttosiring so-vural ti<»«y and cantrifurod at 20*000 K L for 20 oln* 
ft3« ^rvstain r^im of tiMi aolubl* antlganie extract was found te ba 
3## aii/iil* 
i« amcTiQi OF AffxumBic kmimoms 
flia rat>bita ttmmimA with jgL hi«taiirtii?flt antigen vera vmA 
for t ^ a^aluatiofi of biuDril iaoKina raaponiae* Iha huiaoral Imam 
raapo«iaa« «•»• avaluatad W dataatlnit antibodies in indiraet 
lieiMifslii^ia^laA* ^ittanita slide ftoeeuOLation, precij^itin titra* 
tioAi iMWitlfttsieiii iMMQofliioresoeat and iaiaafioeleetrophoresis 
• •• tg . 
1« Pvteifdtlfi Hlnf f•«% 
1^ %m foip'aslioa of m pv^Gtpkttn rim "t^ tht ifi^rfaee of tfe« tw» 
r«aetaAt«. ttm hirbost auution of antigen ii^ioh gave a posit lire 
reaction agalaat aatieertiui ^naw 1i25il» %t8 tost vaa primarily used 
for oUtadainu an 0|>tt-»l ratio of tbe tvo mm%m%9 Cantiren and 
mntl&odr) fbr tteU* sml>ae<|,tient una la irarloiaa antlgerwa^tlbody 
i?eaotlotia« 
2t 3ent0fiite a i i ^ S^Loeotaatioii Teat 
S^ ara &&iplm tv^rn noriiaX and i%iimiaed rabbits VQV9 tested 
for tbe prosenc© of ajstlljody activity hy mm^ of 3 ^ toats, ibese 
teats \mm read on tlia basis of the degree of fiocctjiation* Ibe 
fleceulatlofi ranre tt^m C± to +*••) vaa taJaia aa irtaicatiire of the 
aneont of fleeoulating antib^diaa* All isHsunised rabi:>lt aera 
•aanpiea aboved a lloeeiilation of {^•H'*) rradi* ^be plua four 
veaetiea vaa taken aa m indai; of eoiaplete flooaulation on tbe 
laiide* fbe bigbeat titre of tbe iMune mr\m on tbia test vaa 
reeerdid vi^ to ItliO* io fleeeuiation vaa recorded in control 
rab'Ht wmtmiu 
3« iHiiiedifliiaioii Sett 
(|p««if&« aiitibedtee mm deteetable from twrntrm rabbit eera 
m ^ ^ t t«il» OeowPigy^ f «it% deigned baada were obtainable in 
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itaaun* atra magilew alter 72 I)JP« of incubation ogaiast iifooia antifan* 
A fla!9^« of 11256 antifan dilution va« used for tba antigarwantibody 
reaetiofi in tbis tast» tti9 results of ID test ara shown in llrura t« 
1)i& iacdattd itasaurtoglobulin fractions vart also used in this 
tost* IgC fraction c s ^ fotsr ba^ tdSf vbila tba IgH fraction otHy 
tuo* Ste® aiiia2»l»ic a'itibodar cictlvity was not found in IgA fraction* 
t^ fia r©#oliiti«»n of tli® isolatad fractions I'l tit® IB tests ar© dapietad 
la Fin'we 2* 
if* Iapi8«io@lectroptorasig 5;©st 
%b& rosxjlts of antiaadsr aaalysas in iaminoslactropborssis 
war© not voty dififeraat ttom thorn of i^ si^ i^nodiffasion* Ibo imrsuna 
rabbit sorn l^oimd antibody activity against tbo optirna ontigan 
dilution (1t2^)« ^hs imfmia rabbit seruia gavs $ bonds in this 
tast* A r^prassntativa imnmoalactropboratia pattern as o^tainad 
ia tba abom tasts i s i^ Knm in Figara 3* 
fba lioMfiogl^tiilii fractians <X80 and If.*!} froa inauna ssrua 
wars also us»d far dstaatii^ tba antibody activity, 1«G fraction 
sliew»d tUs prassnoa ^f h praeipitin bonds in i»anoslaetrophoratic 
ssparatiiits* If M fra«tiaa gtm oray 2 bands* fraction IgA froa 
Igll.—UHUsa was ssfaUia far tba prassnea of antibody activity. 
f ha al«et«spiioratio pattsm of tba various fractions i s rspsassntsd 
ia iigimi h^ ttm tabiHalad rasoits of iMuoadiffusion and iWRUio* 
1»a»taiiai»gia lasts •«• skawA in f ^ l a i l l* 
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Flgiire 1. P r e c i p i t i n bands obtained from r a b b i t 
inunun© servim agains t E^ bi]3to3,Yt3,c^ 
ant igen. 
AG: Antigen; ASt Antiserxiia. 
AG IG IM AG 
OMOMO AS o ) (o) (o 
Figure 2 . P rec ip i t in bands obtalued from chroniato-
graphica l ly iso3«itud f rac t ions from rabb i t 
iminune serum. 
AG: AntlF-onj IGt I'nniuno global i n Oj 
IM: Ij«fflunogiobulin M. 
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AG O 
Figure 3 . Iiaraunoelectrophoretlc pa t t e rn of E^ h l g t o l v t l c a 
axenlc antigen.(AG) developed against whole 
serum (AS). 
B 
Figure S-. Innnunoelectrophoretic patterns of B^ blgtolrtlcf 
axenie antigen (AG) developed against chromat©-
graphically Isolated fractionsi A) IgG fraction 






















I l e a l 
7t 
5« lAdiraet !l9^Qi!CXutl,iatloft Test 
!»r«lici4*i'«3r box ty|» titratioat asoa Iby aetcralnine th« 
sfeowinr a»t©etQM« ppecipltjitj»ji. Tiiis afttlt«n dilution (1«25S) 
tra« t^a a^5 f&it mnaAXtzfitiion of gbstp ©r3rthrocyt«8# ^ho htch^st 
titra of tij© IsnainlaoA sopiw cltrifig a tjositlv© Mh test was fornid 
to j« 1 t**C96« 2b» inolatod 2gC and Ig'A ll?actioas fJPom tjia fioolAd 
mTvm also ;^ y^^ d IHA titY» valuet as 1iM)96 and It 10^ racteetivaiy, 
aha IHA n^tivitr vas eos^letaly abisant in IgA fraotioiu 
6* IsEaamsHtJoreseaat fast 
%®cilio ci»tibo<ly activity tias Am datsrainad by osaaasiiig 
tim fXxmmmGnm ia t^a valw raaca of (•»• to • * • • ) . Tbe hi'boat 
aamst diiatioa i ivinc apoeifio and cm unat^guous issiiucia fltioras* 
eatica vas takaa as tba and paint* f^ aaijiaa of i^ xaufit aarua and Vm 
iaaXatad ZgC l^aetiona vhan alloi^d to raaet with rZTC antLrabbit 
«aat igC 8hoi«td gxnaoiah fluoreacansa against a raddish background. 
t i» fittofaaoanoa vaa obtainad after oouatar.ataining tha taat alidaa 
yiHi Svaoa Mm^ b^a hirbest titra of tba antiaarixa aboving a 
yaaitina taactiaa vaa 1tSl92« ia fltioraaeanoa vaa obaonrad on tba 
aiidia «liteb nmm iajraivd vitb tha iiplatad IgM and Hk fractions. 
Centi^ i^daa a^aiad vitb miu»lmmm mrvm did not shov any 
fliioraaaanoa, Sba rasulta of aar, praeipitin, MA and innmo* 
flttaft«i*Aea taats ara tab^aatad in xabia Z\r, 
72 
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IHA 8 IfiiUPQCt huiaaggXtitlnatloa test, 
FA f Slmre^eat aatibody teat. 
A. PIRirrjSlOJf ©F 2li«JWI^30I.Xt8 
1« APaetiormtiOJt on IBMme9llv[l0m 
A flinglt urMttrlGftl p«alc vm eistsXmA fAmn vhol« norwlanaunistd 
raMkit Mi« imiiiAA ••nw (Fli^ urt 5) or tho ganffla globulin lYoa noriaii 
rabbit or iaiwuio tmmm mmm (Fiftirt 6> voro chrofmtoiraphoa on 
mm^mtxm^m eoluwic in tut abitneo of ansr suit gra4itnt, Atsaoniiui 
•uipbato ik^} fraeiionatoA rabbit and hoiaan ganaa globuliat or vhola 
•oruB, mmamik. into tlivoo vaU dofino^ poaks in a Xinaar aaXt 
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FRACTION NUMBER 
60 
Figure 5. Chromatography of normal r abb i t ser\im on EEAE-cellxilose 
column. 
Experimental condi t ions : One IB1 aerum containing 76.5 n>« 
p ro te in was applied to the column (3 x 38 cm) and e lu ted 
with phosphate buffer (pH 6 . 3 ; molari ty 0.0175) a t a 





Figiire 6 . Chromatography of gasmta globulin jTroffl human serum on 
EEAE-celliaost column. 
Experimental condi t ions : 17.06 mg of p ro te in was applied 
t o the column (3 x 38 cm) and e lu ted with phosphate buffer 
(pH 6 . 3 ; molarity 0.017?) a t a flow ra te of 30 ml/hr. 
fS 
%2.0 
20 40 60 8P 100 
FRACrm NUMBER 
Flgur* 7. Chromatography of ammoniuni sulphate fractlonatad aornial 
rabbit gamma globulin on EEAE-celliaose column, 
Experimental conditionst Three ml sample contalnli^ h$ mg 
protein was applied to the column (1.5 x B^f cm) and eluted 
with phosphate buffer (pH 6 .3 ; molarity range 0,0175 to 
0,5175) at a flow rate of 15 m / h r . 
n 
20 40 60 eo no 
FRACTION NUMBER 
»20 140 
J» j[ a 111? A A ^ 1 * 
• - -"«S?Sl°re'„\-S,- "^»™ -"Mt .a»a ,X„.^,„ 
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FRACTION NUBER 
m 120 
Figure 9. Chromatographic pa t te rn of commercial human gamma 
globulin on lEAE^cellulose column. 
Experimental condi t ions! Two ml sample containing 
16 mg prote in was applied to the column (1 .5 x 32 ea) 
and e lu ted with phosphate buffer (pH 6 . 3 : molarity 
range 0.0175 to 0,5^^75) a t a flow ra te of 15 n l / h r . 
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of m coia«rel!53. pfonaratiofi of hwmn aonesa, clotnain la a linear salt 
fra i^Bftt« *b& tbroe Idontlcal peaks X* H and XZZ| as tsstsd against 
rabbit aonospaeifio anti«im!!xmoeXobuXi!i seray ^mta found eortrnvpoi^Am. 
ing to IgC, IQ& aid Ign recDectivaiy (178)» 
2, Fra^wionation on Sspfindsx c*200 
n'jr:al 0***:^  !37iX»s?ifiaitTd rabbit sarua rosolvod into tlirso ^lell dsfined 
poolis (^ ?ie^ s^^ 9 10 and lt}« Pot^ I and IX raprosant ZgM and IgO 
roopoetivdy» Poak IXI iiliich has a ?aixturo of IgG and IgA, infact^ 
contains sajor part of albusxia. Each of the tferoo potMB vara also 
Qoparatol^ rocteofaatoijraptiad Ibr choefein^ tbo homr^onaity of tbs 
iiraifiocXobulin £xilociil9« 
1» iJiitsctio.i of CaTaa Giobuliis in AcoJ? ©^1 
'i:im iinunised sara aaaplas t^an subjactad to alaetrophorosis 
in a vola-!© of 0*02 aa in ona isor cent arar gel stsowad a considtrabla 
incrsasa in ^wmm, eaobuXin l a ^ l s on tba aatbodie sida of the slida. 
Tha actual ineraasa in tba gama globiHin lairals vas ii^ieatad by tb« 
sis* and tba intensity of tba stained area, the non-innoniied seriui 
vas used as a control* Tba total level of ganaa globulin appears to 
be aore intense in tbe tbird and fourth veek sera saaples as sbovn 




Figvir© 10. Chromatographlo pattern of normal rabbit gamma 
globulin on Sephadex G-200. 
Experimental conditionsj A column Measuring 
2.2 X 36.5 en was equilibrated with phosphate 
buffer of pH 6,3 and molarity 0 .1 . About 50 og 
protein was applied and eluted at a flow rate 
of 15 «l/hr„ 
80 




glSSlin^oS^SphSJix*G!2oJ ^ " " " ^ ""^^^^^ «*«««* 
a n o v ra te of 15 S / b r f *"** •^"^•d «t 
81 
r c T (~i 
L IM _ J 
B 
Ifi tbo ai»uAt of f aTm i^obiillnii bttweon a) eontvoX 
a.id lr5?ai?i» rabMt 9»ruia and, b) tljo uriaafy and 
seeoiiaory r^ iapoDsa sera* 
(Ct control I Z, ZX, ZU, V aid VZ ws^ antiamble 
aara aaniiZaa}* 
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2, DeterTslnatlof^  of IiT'MnorlolJjlin Leimls 
Th» l!xminoglobiilia lei«l8 i ^ a tbe oomal and hyf)or»i!vm»i» 
rabbit sonia %iere dsterolned b/ passing an eq,uil voluv of 9oraa on 
iieph&de^  C.20O coluisn* Tbroo poaka «or« obtained aft«r chrociato. 
tra^hy^ i'eofe I 2?epref«3tg the |g% peak 21 a ssixture of ligC and 
IgAy a!Vl pods IXI Is that of 2gC^  l^A and aXbunla* Zionoglob-Jliii 
coiccitrctiois mf9 ostagisted in !3Qt?3 t!»i aaiml crotagie br ontit^ ia^ 
ting tl50 'jrot<jia coacoatratioa in tho pooled fraction of Qonh is^auio-
globulin cjO|>aratoly« Such ©ati'mtionf war© t£Lt30 aada by cos^ariig 
tbo Q^ Js^ r tioa tmsiaa of oacb m$Si separately (Hgruraa 13 and lU-). 
Ah© i!3Tuaoglo^Julin loimls« following isolation on fSapnadoz C»2oo, 
are dapletod in ICablo ? and Ficur® 15* 
3. ISA Sitro in OetiiJ©ntlQl ^ara 
V!io abeap rod blood cella ae^isitisad in tba pra'Vlooa aitpori* 
tgant vara unod in tbis tast« Iht JBk titre iraliiss f)roa priaary and 
sacondary ro<}pon3a sara vara ua»d for s^aking a qiiantitativa astioa^ 
tioA of tbo spadfic baaagglutinina in tha aaqoantial atra aai«>la8 
(.ngw id)« Xha IBA aeUnity in Z, XX and IIX vaak a r^a appaars ta 
ba m99 or la98 cjonatant (titra l i l ^ ) * Aftar boostar injaetianat 
tba MK aetiirity vaa aiiHidly ineraaaad (titra ii%Q3k> in tba 
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Figxrre 15. Ifflmtmoglobulin levels of tbe sequentl'ial' 8«T"a 8atnpl«s' 
on Sephadfix G.200 columns. 






Wi£KS AFTEfi iMMUNiZAT! 
Flgur« 16, Xndlrtct bemagglutlnatlon tltr«a of sequential 
•era samples. 
8? 
K VMS Titre In S^ qiMntlaX ^rm 
Ahe WiS titr« vdlme as obtained froo a0qti8»tial sdra 
eaaploa CPE« Ctvan in Wic^x^ 17* Tjse P/ff t i t i^ (1i1d»38^) ftsom tl5« 
go'jsoidary roopcise soTum la tbt flftb v e ^ \ma iPou.id to !>• hir!»y 
thaa tu-t of :>i»li-^ r7 respois© aorua. 
S^ bo isolated its^nm^clolnilins tvota WM^^@Xlv^om %mv9 
furfct^ or ijassod tbrouetJ Gfeplia^ ex c»200 for cl^ ecltlng tbo boaocoT^ity 
of tliQ virloiid frootiono. She botao^.ioous poalss otitaiiisdi ftpon 
fJspba'lox C»200 eolum «6i« tltoa usea for polyaeriaa'3ia© col ol«etro« 
ptiosQtio aaolFaos. Flcor© 18 sh/ma tho olectropborotocrasi of IgM, 
2fiC i^i IgA fractloag f^oa liK r^iigpiiAnA rabbit »enm* tho isoXatod 
IgC fraction tms oo-^plotoly puro. It rosolved iito a oi^ sPle sbarp 
band in PAP* *ihXa olnclo band waa cosi^ arabl® aad similar to ths 
ons obtdiiied tbr standard IgC- of rabbit, ^he Ign fraction gairs two 
bandsy o ^ m^oT and ono i!iinor ond vas cosiiarabla to tha standard 
If If of rabbit. Sba separation of IgA was not (|alts satisfactory 
in PiC eloetrophortsis, 
Xbs antisora against ttaa isolated iiaauiioglobulins vor« also 
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We£KS AFTER 
5 G 
Figur* 17. Fluortscent antibody t@st t l t r e s of sequential 
eera samplta. 
n 
L J ^ %/ C B A D £ _J 
Tfsadntatioit of tlw dlM •Mtvo* 
*'9 of igoXfted iwiuiPClo^iMast 
>^i<! (e) IgA* Tho Isolated 
a paralleS. with oooesir* 
•las of !-"""'"•"•'''-fballaig 
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B« cmmmjimifmt 
tho haRoge'itous preparatio% ototaliod after iSAS^ellulos* mtA 
mph&a&t r»200 chr - • ranhtc oeipar«itiortS| tfaa used fbr the Imamlmm 
tioti of c^fwa p l r s . '-^ ^^  noiosiijorific antlaenL'!! obtat '»d a ' ' ^»s t each 
luaanoclob j l ln -w__ .ig th© hoaorosMlty of tbo isolated 
fract lois l!i Isnuiodiffusion t^sts* '%> ef«»ss fQcuctiois, 
vore fooiid of'ol st . *'^ 0 i-rj-wioclo^ali i® 1 ^ >a 
.Taphaitox <-200 chraiatorranbic seporatloris i^ro found to ero99»s>oaet 
noaspecifieally \flth tiKs a »tig®iPa Paiaed nratngt other i"i la-wrlobtCLi i»« 
Ih© cwssffl»!roactivity rarJltg aro f3h'-jwt^  in TMf oro 19» 
C• CAitJUar MAIE EJSI St!! 10 IS 
^^p,. ,- ,- . _ ._ 3 |^;;j^ |,g ,^ jPQ ^^ gQ .-^^ 1^ ^ chromtorraptijjftglljr 
iaolatod fra "o^n ii^^^c®ll.£Lo'm i i d *lQphadax C«2(K) coluMcia* 
rjjch esti'^:ttioi8» oi to ta l haxoises, gl^acoso'iii® and sif^ie acid 
oontanta, are sbown in latKla VI* 
TAMM • VI 
Oavtoohsrdrata Cotj^ositlon of iAata^ioglobaliis (g/100 g of protein)* 













jj^ « f^ I 
Figure 19« Croo» vsaoUvif 
IgK and %A) a^  
In (guinea pi^»m 
ilVU J«!^ £ 1 IgGi ZAi ZgA| ABi antUIgfi). 
92 
Hmr^itmm^ tnistion gnxiaHi of IgG, 2ftl «iid I§k in 0.1M 
todiua phoopbato Imff^r, pB 8»0t «»z^ Ibuid to b% 350 asu ^be 
llttorosetned charaettrlstlet of tiM proteias v«r« Idontieal to t)i« 
protoias oofitalnlni; trTptoptmnsfX r&at6m» (179)« t^ie oalssion 
oi^ octra aro idsova Iti Fieurog 20^ ai aad 22, 
1^ 0? absorption gpeetra of IfiOt Ig*! aod Zg& &PQ ftirther 
sliotfa iti Fiftsro 23« fhe absorption spoetr^ tm of ttm Imlat^A l^ < 
in o«inpbo^bat« boffbr (pB 8*0> sbovod absorption mxiim oear 
278 ns3« iU^ ong tilth thiSf thora was a ta^tmv hwn^ at 290 tm aid a 
trough noar 250 iwu A fine atraetura ntar Z$B am vos ©iflo obtarvad, 
Vhofse strocttxrai characteristics of lefi nolectOe are indieativa of 
the progonea of phenylalanine» tyrosine and tryptophan axino aeids. 
Ilhe i^otrai |»Lttarn of %li shoved a broad maxim in the rei ion of 
250 • 280 ABi akXong td.th a trough near 2N>0 ns* !the obtained ^peotral 
eharaeteristio of 1$H ie iridicati've of a higher pheni^alanine oontent, 
^MM^ has eauaed a shift in the reel aaxiJM tovarde 250 nm» tim 
a^eovptien atxiaa fbr Igk vae obtained at 2?6 na» 
the leeieeuiar veight and the other hjrdrodynaaie paranttere 
of XiC Wise ditensiAed at pH 7«5 en a atphtidex G.200 ooluan in 
c m eodim ]^8phate baffet. 
n 
300 340 380 420 
WAVELEN$TH (nro) 
Figure 20, Emission fluorescence spectra of 1%G in sodium 
phosphate buffer, 0.1M and pH 8.0 . The spectra 
were recorded at 22*0 in an Aminco-Bovman Spectro-
fluoromster using 0,5 am s l i t s . The fluorescence 
i n t e n s i t i e s were corrected for blank values before 
normalizing the emission spectra. The excitat ion 
wavelength w»s fixed at 28o nm. 
jiP^ 
0.0 
300 340 380 
WAVELENGTH (nm) 
420 
„ Figure 21. Emission fluorescence spectra of IgM in sodium phosphate 
buffer , 0,1 M and pH 8.0. The spect ra were recorded at 22*^ 0 
in an Amineo-Bowman Spectrofluorometer using 0.5 mm s l i t s . 
The fluorescence i n t e n s i t i e s vere corrected for blank 
values before normalizing the emission spec t ra . The 
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Flgu-'« 22. Emission fluorescence spect ra of IgA in sodium phosphate 
buffer , 0.1 M and pH 8.0 . The spectra were recorded a t 22 C 
In an Aminco-Bowman Spectrofluorometer using 0,? nm s l i t s . 
The fluorescence i n t e n s i t i e s were corrected for blank values 
before normalizing the emission spec t ra . The exc i t a t i on 
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Figure 23. M"onri°}®^ absorption spectra of immunoglobulin G, 
The i l i l l f f ^^""^ P^sPhate buffer. 0.1M and pH 8.6. 
ine absorption spect ra were recorded at 22°C in 
Beckman DK-2A r a t i o recorder spectrophotoneter? 
^«° ^ ), IgM ( ) and IgA ( . . . _ ) , 
97 
fbc g«i filtration data ««!« aialystd by e!!|)loylne the 
various parawters as f&Hoirat i ) ^ /^^ ^ • ttie ratio of tba oltatlon 
voxtiaa of pit^toln to i^ld iR>lumt« i i ) K^  • t!ia ratio of tba tlutieii 
cooffleioiit Qddy iH) K^ y « tlio airailable distribution coofficient* 
Tba eoXium vaa o^uilibratad tiitb 0*1^ oodiua pbospbata baffar^ 
pH 7«5* She to at tsrotali aloitg ultb vnrlois >^rte«r nrotelia "nore 
©lutod miler i^.ntio'il axjKjri'^ital eoiflitioaa* 5:b© slution |>»ofllos 
of tbe various pitjteiis aro dt^mn in Bl^ oraa 2^ and 25« 2bo aXution 
voUxsrm was aaasared froa tbe olution profUo of protai'ia by extra* 
polatlTU botb s l ^ s of tb© peals to an ^>0X| trtso^ eirer noodod, 3Ltm 
(isstran aooo waa usod for tho TBasure^ ^nt of "void voluao t;^ iicb i#%a 
foe^^ to b© ?Zm5 a0l» b^o void "^ oluiaa (V )^ of tba coltsm wao rreqaBnt-
i r ci'ioclisd d?irici0 tbo coargo of tboo© ©ttidio© to wam^o tlio «bang©, 
i f pjiy, floifowr, no cban & la \rold tolaiao ims found during tb« 
oa.iorl'TOnt, 
Sho nrkor proteina asod la tbo Q^t^Timnt with tbalr 'aoleeu. 
lar tiaigbt and •lutlon volu-^a ar© sivon in icM© VII, 
b^e foUovlng oquationo tioro ui^d for tl» ansdL s^is of ml 
fiXtratioa datat 
d • • * o X ••»•»•«••••••••»»•«•» \»# 
•^Y * • * o ^ t "* o • • • • • • • • * • • • • • • • • « • • • \ 2 ) 
\4tmim 1^ and K^ ^ ara dlatri^tion eotfficiont and avaUabla diatari* 
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Figure 25« Chromatographic pa t t e rn of Immunized rabbi t IgG 
•on Sephadex G-200, 
Experimantal condit ionst A column measuring 
2.1 X 5^ cm was equ i l i b r a t ed v i th phosphate buffer 
of pH 7»5 and molari ty 0 . 1 . About 5.2 mg of prote in 
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of gol aatir^ TolutBi C? }^. ?^  i s th9 total irolum of tho £«1 bed| 
vhleb vms Ibtmd to b« 1^*^ i:a» tithe gol filtration a&ta obtolnsd 
for imriouf ncn^ dr protsins and IgG vtrt atialyi^ d «e€orM£Sg to tl»i 
tboorotieol troat^ smt of Por&tli (1^>t taiirofit aid KUiaader (111) 
aad mvarB (132)* 
.V^ corOiag to tli» ^ratti, the distribution <^»ffieient K^  of 
a protein 'soleeulo con lie r^latod to ita Otoke*a radius W tli« 
equations 
lUioro t!^  ifi a constant* Sbr rigid s^riool c&lociilos of sioUcr 
donoity tij© otoke*o ra^us r» is directly proportional to 
a linaar rolationSbip vas 
obsarvod as sbovn in Figure 26« 'ihe stroigbt line vas obtained 
using least square asthod and tbe eqtuation of strsigbt line as 
per belowi 
n^^ m 118.5087 - ioa*o953 K^^^ . . . , . m 
UoflPent and Sillander (181) obtained an expression vhieh 
sboirs tbe reletionsbip betveem Stoke *s radius and available 
eoei^cleat» K^ «^ The expreeeion predicts a linear relation^iip 
betneeii i«les K^ }^^  and r, tbe itelce*e radius. Ssinf the data of 
Table THX, a laot of (.log K^^ )^  Vs Solie's radius (r) vas ebtaiiied 
W tlMi subbed of least sfnares (tleure 27 )• 
102 
!0 
Plgurt 26. Plot of nolsdttl&r w«lght Vg distribution coefficient 
•ooordlng to the prooediare of Porath (180). The 
straight line was drawn by the Least Square losthod (AjoC-Chjrmotrjrpsinogen Aj B, OTalbtuain; C, Bovine 
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STOKES RADIUS (nm) 
Pigur* 27, Plot of (-log Kar)* Vg a toke ' s rad ius of p ro te in 
aooording to Laurent and Killander (181). The 
s t r a igh t l i n e was drawn by Least Square jaethod (A, ©(-Chyraotrypsinogen Aj B, Ovalbumin; C, Bovine 
serun albuain (apnomer); D, Bovine serxim albumin (dim©r)j E, IgG (Sheep ) | F, antiameba IgG). 
to5 
1^29 o?£porl*»ntiil points foil oa tfm stralfht XXrm drsom W 
the :3Dthod of least SQUOTOS as ir^ or «.he fblloixlng eqtmtlofit 
Uten \ v ^ ^ * o#t-SS V - 0*00119 *•••«•*•»««•••« (5) 
A ;coy«Slac to 4clasr» (102) %lm distribution coefftcioat K^  
lo c^voti. hy the ori^r fufiction coa^onsat (erfe) of the Ctsassien 
riist^iisatiaa^ 
3PO cM 130 oTQ tliQ colilspatioa Constanta Ibr tto col. BQtiatioa 7 
Qlimis a linooT reletiorishlp Ijotyoea r QS^ erite**' d out ei"9®a in 
iarure a8| tililcb f i ts voll into tbo follo^ng eqtiation of stralgbt 
l l i i s t 
OFlts** d m 0«199 ** • 0*132 «•»*«««»•»•»••••«*• (8) 
Sftoe gel filtratioa behsftrioxa? of tho pi^otoias was fouad to 
be tx)locyl3iy veifht dependent* Ibe plot of V_/V^ Vs log M for the 
© o 
?aarlter proteins used in the exporicent i s ohown in figure 29* The 
Mlationship betimen log H and V ^ ^ was fbund to be linear for the 
aoleeular weight range tihieh vas e^^o^d in these investigations* 
The etraight line vas drawa bgr the least squares wthod and the 
eq^tion of strai^t line ist 
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STOKES' RADIUS (nm) 
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Figure 28. Treatment of gel f i l t r a t i o n data of p ro te ins 
according to Ackers (182), The s t r a igh t l i n e 
of the plot e r f c - ' Kd Vs Stoke'a radius was 
drawn by the method of Least Square. (A, cK-Chjano-
trypsinogen A; B, Ovalbumin; C, Bovine serum albumin 
(monomer): D, Bovine serum albumin (dimer); E, IgG 










LOG MOLECULAR WEIGHT 
Figure 29. Plot of Ve/Vo Vg log M u t i l i z i n g gel f i l t r a t i o n data 
of p ro te ins on Sephadex G>200 column. The s t r a igh t l ine 
was drawn by Least Square method. (A,i?<-Chymotrypsinogen 
A; B, Ovalbumin; C, Bovine serum albumin (monomer); 
D, Bovine serum albumin (dimer); E, IgG (Sheep); 
F, antiameba IgG). 
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The variouc 0qiifttlofi8 dBterlbsd abotn ii«r« asod to ealeUIats 
%h$ mUMevHax' paTftattsrs miob as Stok«*8 ri^iiia^ r | diatributloit 
eoaffielanti K^ { afid diffusion eoafflcjiiint, D« Tlsa esleetanr iroight 
of pnitain (IgC against IU fttiltfflytlCfi) i s eivan ia 3:'a2>xs XR« 'Alis 
values of ratio of slution wluais to void volum^ ^s^o' ^^s^'^^^^ 
tioa QQQitlctBSttf w^^ K^  ffiid t&at of avail-ibis eosfficicnt for 
nrotsi'^s at pS 7*5 on ^hadox C.200 coltixi art dstoilsd in Sa'^o K» 
•*IJ0 ooloculnr tRsifht of IfeC was oalculntsa to b© l**^ , »f3li». and 
15fQ|29S? by tbo j»roes'ltire of Andrems end Poratb (180) i?oopoctlvol3r. 
'hoso vtaltiss corae ovA to bo 1ii>9|065;s^ l50tOOO» 5;h© Cfcols©»s radii 
of 2iot uoi?o fou'^ d to Us ^.60 nO| •^••So no and h^^ na bj tb© proce* 
m^on of P>or®tb CiSO) I«aj?ont G3d Eillandfer (t8l3 tind Aefeos»o (182) 
roar^ctiwly* Tb© avopag© vraue mma out to ba 1>«613 ^ 0*033 nja« 
2110 diffusion coofficisnti D^  vas colctilatod for ijajmiaoglo-
bidlia fsroo 0tolso*8 raaiusi r, usine ths fbllot^iiif equatiotia 
Whsrs K i s aoltanaa oonstaai (t«3tt X io*^^ ©rgs/dsgnea) n, i s ths 
viseositjT of solvsat m psiss (C^010i»iss) and T^  i© absoluts 
tsiqpMPatiir© (303^)* ^^ ^ ^ffttsloa oosffieisnt of the portsin 
a^secOs vas calciaaisA tad tumA I© bs if^ .Q} X lo**^  ©aVsot* 
ftm frietionsa wtfm^ i/m% mm «s&siil«l©d twnm Sfeoks^ s 
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I l l 
titii m r/{3\ ^/^ 77 ||>^/3 ^^ ^ • . . , • • • (11) 
Wlwrt ^2 ^^ ^ ®^ poz*tiQX s!>deillc -volMm of tbe prot«ifi and ^f tti« 
Avaeadro*a AU!9t)er« A vdl-m of 0»72| ^/gm ot l?^  <^»>^  Sovlit 2gG 
(183) was used* She firactional ratio of tb» XgO vas ditonisilnod 
Q9 1*313« All the above values are shcnri In lable XX* 
A. mJEISS r^ 
b^o re stilts of skin bypor sensitivity tests s^ ow that all the 
euinoa j>ics fpoa the isounisjsd grot^s ^volop&d a positive l^er -
oo.isi\*ivity elsin reocfcion* Iti® control animals did not shew the 
devolop'i^nt of any skin reaction* h positive ^isM reaction t^ as 
chara^torised W ery«jeia oM induration uhich appeared only after 
several hrg, r^ eh positive roaetione reached a ^s»Xmm at 2^ • tfS 
hra and subsided tliereafter* t^^ be dia-sQter of the skin reactio i s 
developed !>y ueinr 8*8 ug and K^ m of anticen were 1? am and 
10 aK| respectively. 7he above findings ^ere obtal'iable after 2k-
hrs in al'aost all the antigen^iaeunised rrov^s* After ^S hrsf the 
reaetien in groins III and XV (receiving ?0«S>0 and 1M»00 ue of 
antlipm) were eovwhat viak. In group II (reeeiving 35*25 ue of 
antlneft), the skin response beeaoe vsry wei^t the diaatter of the 
reaetion vasf infact, less than 5 sn« The iotails of delayed hyper, 
sensitivity reactions are represented in Figure 30 and table XI, 
tiMi diaaiter of the skin reeetiea wasurint lees than 5 m vae 
•mmamm^ as negative. 
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r 
30, Alaska hyoofgansltivlty x^action in cuiiea 
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listens ca-a9©tl ^ i"T©«uaatl*ig aol'a^lo aatli ©rt w©» strgl* 
ea3l7 5^ lei^^ ^^m gui-Ksa isigs aa-i l'l:^€ 4a 1© ^ff «@afe e&^aa 
pboaptmto«.bufAifod for itslla. lii?iso^j9 iUyt * ^ tlssiKJs were 
pi-^ '^ araa Tap Tilcrosc-jplc Gxa-A iatioas» *!JD laslon gi-es TTO^ Q 
cy^a 0itl 'tieropJijie^s)* A fou ^olyssarp' o.raolear loiaJsDcytes 
1 • .airratlon 2h!3ibltlon ^ Cc^iliapy 2u!39 Tfettod 
w4*tj aij^  'i^ ilittfrf^ tfi^ Ti aitieoi %ras 'ia3!&©iay li* lUlted bj 0.3B ug of 
aatl£oa» -Ijoae ob«opv itloia tier© majao about 12 hro affcea? the 
t9st« £li& eoi^ poriaori of tb© test onil control tuboo fslKnm In 
fiiurft 32, Ab« results of rsliratloa l!ihlbltioa are s^ pt^ fHsntod 
In tMM 2^1» Oa the basis of t^so rosults, It caa be obaorved 
tliiit e ^ l s jRpoa tbe •sasitims aaiials VQm si" ilflcantly in^iibi* 
tedf ia eo^arlson to those fToia Jtor-tsO. a;ti.-»3a.8* 5:iie quaatitatiire 
Ifibibltf^ rsr effiset of antigen on the alf ration of sensitive oeUs 
appeere to be (lolte slgnlfle&nt. on the otber huM, the eontrol 
eells ntgrmted out of the eapillary tubes In a la/ey fan-like 
pattern* The inhibited eeUs «•>« iirepaved as a dBase eXusip vltb 
a t i i l t i i fldUMf^ defined bolder* 
115 
roaaoL (A) 
r «i ^ v ^ ^ . • n 
(a) 
Flrure 31, Pboto'micyof^ apiia froa eutaoeotto deloyod Iksrpor*. 
ro'iti^l f9it«* B» flayed hyperseitsitivitr 
reaetion 9lt9» She iafiitmilon or -ao "jofwicltor 
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i^ p«r«ntlsr» thor^ ap|>ear« to ^ m tliiNiet oorMXfttion with 
inhibition of cwHX air ration and &roa diaaat^rs of ifcin reaction 
sites* la oT6&r to coTfelato tlio g©i»«aPaic« of c«ll-t3oaiat«d 
itanwaity duriog i£ifeQtio% i t ^m found tHat 1t>i- (0.38 ug anti^n) 
dilution ia the c^tiioa dilution for stud^rins tho isieration inhibi* 
tion cL;id akin roaetioa tosta. A 1i2 (1»716 w antifea) dilution, 
tfhen a«?©d in thoso toatat ^ms fbuad to giiro n lassar uaereo of 
!3ii:yRtion iatoibltlon tlma th© one obtained from 1t^ (0,88 ue 
anti(^n) dilution* iha raaultg of thoao Qr.p&Tti&tita l^ovad that 
tha third dilution (?0»5 ug nntican) was the opti-ael dilution and 
ojjparantly appeared to be sore ia-ainonealc for alicitating 
cell«:33diatad inmune ronponsaa* 
2* :toration Inhibition by Agaroae Ifethod 
She reauita of aitration ir&lbition ore praaoatad in 
stable XIXZ, iho lowtet values vara recorded fro^ aniiola isritaniaed 
trith lowar doaes of antigens* ^ba lo^mr value (3 per cent) inhibit 
tion %raa obtained in the controls aa ^all aa ttom the first 
antigen dilution (35*25 u@ antigen)* ^hese voluesi hovaveri are 
not atatiatioall/ ai«nificant (F Z»0*2)* In III and ZV groups of 
ani!iels reeeiving (70*5 us and 1M*00 ug antigen}t the edgration 
inhibitiea values vera 7*9S^  ^ 15*2 and 9*8 jt 5*7 uer cent 
respeotivily • indicating a «c»ecifie inhibition by aiaeba antigen* 
l^ hese y^ues are atatistieally signifieant i^th re^^et to eontrols* 
During iahibitieni oiOr tup antigen dilutions vers used (i*e* 1t2 
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(0*38 tag antH^n) vaa fomA m ttie opti-nl dilution tor the InhiM.^  
tioa of fi(i!i8iti«od peritoneal exixdattt c^lls in arax%}s# |fl.at« 
(Fifopo 33>« 5'he rasialts i-i tba above two tosta or* go!9ewhat 
coatrailictory a*ao to th© difffero.iGOg in tb© ro^^joetive t©ci3!ii©a»^  
and also dj0 to tho varied si^o.^ificity of tbo tests, Tlie agarose 
plate tocbiic i s very specific for paril'ied jntieeni yhil@ the 
QQ^iXL'^r^ t a ^ techiic i s npecific for crude tT^ of aitiee.is oHy. 
I to© aio*>a inticons .:sod in tliooo toats wore crude tjr:* aiid tljoroforo 
•aore a^tjropriate for boiio oc^loyod in capiHory tube tests, ^fm 
vals^s ot»taified i!j canillory tube tests are ell' litly birlier thaa 
ttom obtairiod froa tfeo aras^so islate nBtliod, 
120 
Ft, uro 32. 
— _, _ ^ j» 
r 1 
J 
IihibltlOA of ^ hlflt^ alvt^ et^  aitleo»»9e-i?»ltl3ed 
colisea pig porltojiaal cells In the nr^aeicG jf 
laosiQaogous t I, (a) tl r-tiom Iti coitarol 
ciat^ ir© vlth.-._ vilice«f (b) Ia:ji>itloii of 
Tail ratio:i in th© r,!'«'«} jce of antiro'i in 
ca?>lllaiT tube 
Inhibition of Z,^ h i^A i^vtiafa antifen.sN»ii9itiMd 
gtiiiwa pig o«lli in the preMrtee of bo&Dloaous 
antirot, (a) }IUration in oontrox eulturii witb«» 
o\2t aiti^ 'voai W Inhibition of !9igration in tha 
pr9mcim of antigan in agai^aa plmt% teats* 

m 
^\m w?pO{ira:ic« of i'3?gunlty aealast stiroral dlttfttes of 
paTAsitie oflgla i s attrilnxted to ttm tovxAijon of sp«clfie sema 
prot«lfi8 OT aatlbQdlts, Theso ctntltaoOl^ s Are produeed 1)y -vei^ te* 
r@8poi9dt or ttie rodtictlon of antrxidloo in goioralt t^pead 
upofi th© ?3al»ii© aid tb© parity of anticoas. Ihe coeonie eultiTa.-
tion of 4to. ^±»htii^%rtitis^ 137 i^oToM (t8), for t'm first ti?», -aaOo 
i t possii^e to i^^ poTQ p«ro Brmha mttm^ extroets* %fm axenie 
tocils'll© :jrDViaed an opportiinity to iawistigato th© spaeifieity 
of mitifoas W oflil5a«ieifig t&o sensitivity tr^ the roactivity of 
pur© oatigoa proparationa* Shi© s^tso provided oa opportunity to 
i!3v©stif'ttto t!je Q%mt ijarianolocic?^ rosponoe® oUtaiaabXe auieiag 
oa fflao^ic iiifootioA« srio oaticoiiie ostract used in tlie prosent 
stisay ^08 "mdtt f»on oxo i^ic culture of a^ * l^atoi^ ^^ ePiL proarsd 
QCCo?di:ic to the fsatbod of i^ssel sULSik* ( l i t ) -
%hQ tmter soluble fraetio!i of £» i^ |.fltgiiy^ e^f^  wos 0!!|»loyQd 
to teat t!B elicited X*wmm regpoasos in e^peri-^ Bntoi aniials aad» 
lO^ ee in a^ nsMe patients, ^bore antifens vera used to assess the 
buaeral and cellular iinune rs»po«ise8* The soluble ant:i.@en 
preparatiofi was quite enable of eliciting a hu-israi antiUody 
response in experiiiefital aninels, During the hunaral inline 
reipenae, different mnifestations of antibody activity vere 
^iMMilly ol)%ainal»le. Antibody activities vera detectable as 
precipitin, befBaf^atinin, eosplo^nt fitting and skin reactive 
aot i^t ies . ^im MA test was found as the most sensitive ft»r ttie 
deteetioa of antibodlee dorifHi parasitic infection, this vat tbea 
laa 
l%ll#i«i W eom^9mBn% fixation, precipitifi t«s%t« flii9r«se«»t 
aniitooir ^i^* ^^ fl^^>^ liyptraensitivitr i««tii (86)« 
Itm ola of tt}9 prsgQnt investigation ims to e^arafite i^sft 
tbe nmhiM twmit sera agaliist 1^ y^^ q^ oiv^ icf antietas, The 
flip lal atia i^ niLiisQd rabbit aora aa'^lea raaolirod lato tisrea nan 
aBfi!K5d paa&fl on a:iffl*cellilo»e {IgC, %^ ans 3g!!) res^ctlwlrt 
in tlio psoseneo of a salt graOioat* flaai^  raaults mm In eeafbr-. 
*aity uith tba flidiica of IQnp illuJil* (90)« Zn tha abaanee of aajr 
©alt rr-Ztlaati ostly oie class of XwmsmgloiivQLln was zaaolvabiay 
£i-?ln6 riao to or&y ono paa^ « Qim to dlfforancas in the ionie 
cfiorc^ os o» isrtonof^obiilin vlacjlaa bolonging to Taspactlva ^ t^asaasi 
tlio oa©a.orJoat of Q salt cJ^aiiont vcm found oeceasarar for p i^riiy«. 
loo t>ba '^ iDlaeialoa* t^io l!i3imoclobii3.ifis wars aeparatad on QGiOL. 
colludoso by aluting from tbo ion excbanga taatrix with bitffars of 
Oiffbrant ionic atrongtlis* Isisiafioglobalin C, A and *A vara aaparatad 
froia tba X^-caXltHosa eolwm at 0»0171?t 0»035 and 0»15 »lar 
pliospbata bufftra res Qcti-valy. Sbo raaulta of thasa asparations 
ara in corrasponde^ co tritb tboso of rs&ddison (1S )^« l^actianation 
of aotiawbie aara by aspbadax c*200 also gave riaa to three paafes* 
Peelt 1 and II correspond to Zgll and ZgC raspactivaly as according 
to ^ M J I A * (90), llhe third pei^ obtained ttom ^pba^x C^ QO 
neatly eontained a ntitiire of iaounoelob^ina and albiunlii* ZgA 
Vila net qfiiita mix reeolvable, separately, She tvo Insvioglobiillna 
(IgA and Iffi) appeared to have eluted siniltanBously beeause of 
their ideatlaal aelaaular veights* Sap iljBl. (90) hate else 
deseribed «UAlar findings in their iofeetiiatiaas ia whieh I(fi 
123 
VM oIut«4 ia peck 1 on i£itiS«.o«lluao9e <^ o3iuiafi| and la p9tk H on 
cb0c:l3Dd oa iB^haaox c^aoo colum fbr tJotoroeenH t^y o« tb© basis 
of tmit '^lectH'ir ^«e« tfhe ftDCtlona obtained fsosi 3BMLe«lltaos« 
wore lot fbtiiKl fco"i(?C9f»oas oi tlso banio of !aoloc^es» slao* Aa 
Q^ pQTOifeiy lK>t3ogo*iooa3 poafc obtained on r^ ptiadtex C*2C© was also 
found to poaaoss fsdcwohotomraiitti& t^y l i polsmcrylGCJH^ C!«l olecti-o* 
Ijfjorosls. 3;it tfioao maTts ccarresnoriOSd ^mll tfitb tb© standard 
l!3'3m[mrlolsi;aiifj t^lcb wpo uaod ocolnst tli@a» In ooQuoittlai 8»ra 
sariE l^osi bath tiso IgM and IfeC antibodies op loai^d slsailtaiicisusly 
a«FliiG Gho prl!mry TOsmsi^, a© a rosydt of aotlvo iara;Kii«atloii 
tfitb l}^ ;^ti«taivti,<*A oatlcoas* '^ bla was coafipaod by cariri^^ otife 
soruni oxootrophopesls la agar* Ibo sequsatlal aM»oaraaoo of aatl-
tjodiss t?as la 3ecraaai.»g order fron first to tblrd waels as dsplctod 
la FlcaJPO t3b. Aa a rogult of a booster la^ectloa la tbo **tb ueak, 
ths antibody l©"wax vas con»ldorab3.y iacroasod fpoa 3rd ^o«k to 
In prloary fsspoaaa seQOSntlal sara, both th» IgM and XgG 
irsrs fr«aont but tbs bsaag^utlala X«wl3 %iere a^t* loir (Flcum 16}« 
iAisftas la atooadory reapoaaa Mra» tho hoiaoefaatlala and prsalpltln 
l«fii3.a iiwr» consldarably laeraaasd* ^be leifol of IgH Inersasod 
ooofi^ lM'alia.y IToa 2 ng la 3rd vtalc to )i>»95 m 1» tba 5tb imok, Sba 
IgG lA'Ma la ths eonptapoadlag psrlod laertaasd froa 13*77 m to 
1¥«96 m, IiBattaoclobudia ^ wm found to bt tba mat ra«etlir« 
t2t|. 
pr««int in both tgH mA Xg^ classes of antibo^ios. f^ttssQueiitlrt 
tlis isfQl i>f ontia^bie attirildodlas inc)?daso<S greatly a!»l retaai^ isidl 
so until 12t!> n s ^ , 
ASJloy© aJuQl* ( '^•) ^^ '*» stated that of QH i-lio ttiroo isiaiao* 
Clob;3liia (C, 4 and :i), leC i s tte on® \*ilcl3 i s -miisiy i-wolved la 
a'i9T>iasiSf afiS i s c0.so co^**a31y IbuM oleiratod a5»?lr^  aft actlire 
.iisQass stats, rrodoction of IgC class of ^ti!>odiOB msy tiiofvforo 
be re irdod aa oao of tbo imst lii^ftt^ XTsmm tmchmismi yfhich i s 
olleltod by tbB host iJi lia^a^ aaebiar^ls. f^b eatttsoJiss appojar In 
8igaifl€a*it asoant la 3?©8poi!5© to a 9:>0Cifle stlsmilasf GTKI roast 
tfsll t;it!i ttio Qp&QXnjo Qntirs!i«ii, Mfntdi.vt±i*e^f or i t s fro^tions* 
"I:ia nttiay ftirtlisr eonfiriis tho finaijsgs (ibonpudmairig aad .'lalra 
(93>t ^tildioon atUjil* (8S)| ana airanat and Chaici^a (92))tbat tbs 
aatiHod^ activity la masMasis i s "aaliUjr assoeiatsd ¥lt)i 1^ frajc. 
tloa of tlis sema. the imrol'v&n»nt of 2gG as the nmXa. antibody Is 
furthsr sii^ poxtad hy tho fact that thors i s a proirrosslve dseilas of 
tho IgC leiml during troatiasnt. ihiB i s highly suggestiim of tbo 
tmt t h ^ the sposifls aotlTlty and tho raised level of tMs typo of 
iwtteioglohulin i s psodusod in roaponso to host's i«aane dsfsnso 
again«l an aasihio iaAiotloa, tTho fosults of tho present studios are 
m ogfoetMmt vlth the frndings of All Khan and siMroTiteh (9»)» nhoro 
Xg& aolihodios lowpoasod ooosidsrahly vitb hoootor iajoetioAs of 
aasha antigofi glif>oa during tho iamitiLsation of riiihits. It iSf 
howoiw»| sot QiVtoiA %ihotbor tho XgC antllio4i«o «ro protoetiiNi 
againii v i^if^ M i^oAy or not. Ao iot at mi^umm;lm& io oMOomodi 
^2$ 
i t i s ^^tt t possible tbat IgO ani.lt}ody respoiiso i« osOr tr&nsitorsr 
^ t t i a raiild ^cllm gubsoqtienfay in the spttclflc antitjodjr Ivn^ 
Surim ocmval©se©ic« -» exposiic tli© Sji^ividaol to th« Pt^ of 
reiofeetton* 
2lie rol9 of %A antlbodty i!t tbo lascliaiiissi of ioiiaiiiit^ i s not 
clorHy jtiOoratooa. 3^ i ijatloats of llmr a^moss^ tl:e IfcA ^ ©r© 
fouaa olovatod. Uamvor^ wbos© lo'oois awi iK>t ol@v&t^ a asr far ss 
t^at of IfeC (t85)* It i s alao s^j^rtea tbat during i'lfQctions of 
cUolera wi^ polioao?oliti8 Urn Ick antibo<5F ploy aa i!!;»ortant rol* 
of rsrotoction (88,89)« Oepiaveda (106) nas also dtoteeted ttm 
jiTosoac© of 3feA at the surfoco of rectal sucosa in pationto with 
invGol^» oasbiasi©* It io olco boiiii?od tbat tfcofo i s a local 
T^?otoctiv© nctivity of tlio soerotcaPF JsA against on ambio infootion« 
Xn tl:o p^ooent invostiCQtions» the IgB antibody -vtm not isolated tmd 
purified froa the iaeaniaed 8era« Isbisaka SiSuXL* (187) bo^ ve ieola* 
ted m^ purified the 3gE«.type boiaocytotropiG snt ibo^ froa rabbit 
a£;ainet QltBmBCO nUh ITeund'e coniplete adjuvant* Shey have also 
reported that the antibody vae found to a i ^ a r six days after the 
prioafy inocjlation and, disappeared in two to three iieelsn* fhe 
antibody olvays appeared in the mm sequence after cluing secondary 
antigenic stioulations* 7be antibody vas else found to be in«etii^^ 
ted by •wreaptoethanol, reduction and alkylatioa* 13i»bsen £LiX« 
(t88) have oiso deaonstrated a guinea pig Ig^ reaginie antibody 
aeainst A«ei^ i»i^  jyUB infections* These studies have a^ovn that in 
addition to 7^ 2gC1 and 7B 2g<^ 2 rrotjq? of antibodies^ another 
anapbjasfetie antibody analogous to lm<iian ]#B i s alao present. This 
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VM •«iajb}.l«t)ed W taking into considAratlosi sucb factors lik* 
!iol«euiXar \#ei(!ht| 2»n»rCQptottthanol senaitivitSTf ^9% liabiXit^ry 
tiM i^ilitsr to sensitis* hosDlofoua iikin eit«t* OgilTi« asA 
Jonot (189) hm& also Ooscrilied tbe fora^^ion 4»f r^agifiie antilsodar 
AS a geioral pheno-iBfioft in holointb iaf^acted ani'^ids* Fipon tlsasa 
stu'Iioa It ca-s *^ coiiclaslaa that PGA activity of th« «hol© a^iuorua 
i s •ao^ I'^ tod by eitliisr %G or 3 ^ , o t^ siaultsidoualy by both 
olasiaa of aati*)ofllos < 190*193 )• 
Hapir>ta Clt3>*) t:as cl^s Peportod bicb loirola of Ig^ la 
patior.ts of isitosfcinca a*39bia8i8. Hi^ b level of 3 ^ was olao 
(lotSJistratoa ia patioritg t?ltb bPoncblal agtb'm of varioas CPa4«s 
in fi3Si3j^  3Ub5oet9 tilth aactwltiftoat porcioitoa la atoolst Coiaraiiy, 
i t xiaa obaervod tliat tboro i s a tendaney of incraasiag X^ eoacaiu 
tratioao la thosa ^ o bayboar parasitos or aaffter froa 8Ubeli:iiC9l 
iaftectlons \tlM paraaites, Xb© aasooiatioa betwoea eoll.tasaiatad 
aad IgC i^astliatad IsRuaity to poXlaa aatic^n bas also beoa ^aooas* 
tratad* lim tl call baa raeaitly baan abova to bave a i<ole la 
balping 3 cell for tba produetioa of rtaglaia type of aatibo<l^ 
(Wilfft) . 
Sba partleipatloii of botb IgO and Ip-typa of aatlbodiaa 
vaa faiiad la 9CA raaetlTlty of aati«*&fc MilaaTttfii guiaaa pig 
•Mnni (If?}* Tiiat* iaveatigmtioas Indleata tlMkl l>aalAta I^^ tba 
IgSotypa raaglflle aatibody also partielpataa In tliaaa rtaetloaa 
durloi tlia ptik prlaary and atcos l^aiT hwwnl aatlfeaiy raapaaaaa 
la siAmm pli% iil»l«li vara praviously IwwMilaaJ v l ^ li^ Mllftlfll i i 
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ikiititfta* Skin liittologicca atiidies of the {yeaK cutacieout anaphy. 
laietit foactiont alio iMleatita tbe n^x^iclrsation of If^^typ^ 
aiitilM>ir« Aa aocuaulatiofi of PItl lei&ocytea (predoaiaafitly 
•oalnopt^s) at t ^ zHaafCtion oitat vaa also o^aervod^ 
I^JS <l9toctloa of ctitiaoftblc aitibadias in th& prooeat 
Livontiratiofis tras carriad oat by agioG p'OJipitlfi, iodiz^ct 
liQ'^^llitbl.mtion, lErmaodlffusion, i'.fm'Jooloctropt3o?ssl% Hwor©-
scont aitibody, comlojaont ftsation* be.itoalt© sliao flocoiUntiofi 
and tstlxk hypersonsitlTlty testa* ^be romats are aara or less la 
porfeet agiwisiant ultto a lare« nu-fjor of earilar Ifivoouigatioas of 
a sIriO."? aattira* A-aons t^osa testSf tb© IHA Is the nDra rouliataa 
aad oo33itlire tost nrocadui**. lim teat lo caso epocific for tlia 
dotoctiofi of antlaiastsSa Q:itit>o<ai0s tton oxnaritTB.ital aal^!il0 and 
Is ©qfjally effiolant for tha pui^st of diagnosis of a^Mblagls la 
pattonts* •tUgran jtLaX* (107)» ^ssal &£ja3,« Cl13)t *^oit»inteta 
and ^ 1 i^ ban (196) and Ibaly (106) have taUX raported sl^^ar 
s^sulta i^lch imv obtained fv<^n tbelr studios, ihe tltf^s 
obtalnad la the pressnt studios vara ffiucb blrher (11^096) than 
Mp»«l«d ttani^* Brun» and FovaU (96»11^) havo carrltd out 
axt«naliMi atudlos an antibody raspoose to livaslva ansblasls in 
Siii^aa, a»utb Af»iea» ibay bam fou.'id that i')£aam>dlffaaion and 
indlPtet baatggLvtiaatian taats ara ali»at slfsl l^ in tboir ^ U i t y 
to dat«et antibadit% RositiinB results v^to the axtant of $1$ pmt 
oeat mm r^iitiniir ^ t O n ^ l a W tbe abova as Mil as by varioiis 
otbar mwlmwB (199ti0i)* Tba fev disertpanclas often notieaabla 
la tbe resiatt w&m ti^m^ Mi^uaively reported frea petlaate ^^ 
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Imt a^tilKtl^ titr«t of 1t^3 or l«98« ^Unc*, OV9F io p»T e«nt of 
pittitola tfom amble djraent«ZT and livor oDscttt groups sbov XBA 
t i t f t onlsr of a ralatliraiy loifor ora@r« Bat a daflnito corraXatloii 
iMtiraofi tho a'ltlbody iQvax and tbe a&veritjr of Is^etiofii c^ Iha 
axtGftt of tisauo lftvaale!i» camiot Do relliOJily ostalblie^d on ttm 
basis Df 3HA tltros QsHy^ Althoueh| Erv^ (199) ^aa ^ovn tbat 
t^ jopo ifl a grer.tor aiiti'boay px^octiosi in casos of seimre t l s s ^ 
invasion* 3at sjcb finding i s oot oltiare t^^lieable boc^uso of 
eonsiaombiQ i;idivid;is3. difforoir^a in tD« olicitation of iseiina 
vas^ ir!03 to a^ asblo ifwasion* In spito of i;ood ignunt rosponsoa 
ClJiGis lo%i3l of lUil titr©) in cJO'^ yorea cas^a, i t has tK>«n noted that 
fi^ isble oiitibodias tiore ijot ata© to pratoot tbo individual asoingt 
roinToQtJion. J^ it at tbo saraa tioet tto f^ ogti^ ney of roinfoctloa 
m a lci»c© nuitier of patients in mrm voy rornined <inifce Xov^ vipta 
& l^:^0d of six siantbo* 
In the prasent atudy omy 5 procipitin hznQs yor© c^^^^aily 
available^ ybilt All Kban and I^orovltcb (8f) bava raported tha 
appeataiea of 7 pracipitin ^aads in tboir israinodiffusion tests. 
Ibis difl^ wpanee aar b«wi ©my crept in duo to tba typa of antigen 
preparation used in tbe respeotiva tosta* Ouch aiiior differenees 
eould aise be expiained on tba basis of tmmirm behaviour of tbe 
expentssata aaiaeis* a«t one tbing i s certain ttJat I^ hti^tiitytia* 
eoi^rise* ef aiitipia antifeciie s iUs and tbat, antibodbr i s eyntbe. 
siied agatnst AH tbe antl#ioie sites present on tbs aiasba. Tbe ZO 
test i s i/Un$m^ l««e senid.tive tban the 2HA test . I^irtber, i t bas 
also been «l«iVftd that vbeesvct, tbe mi t itres ars feund arewit 
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1t2|i ot aof*t tim §91 t«gt a|)f)#ari to be automticaOly positi^* 
:%«i««il«^ and Ali Khan (193) ^^^ a l ^ '%^ siiaiXar oli9»rvatiOft$ 
in vh i^ tt)» ml test vat found poaltivo %7tien the 2liA t i t i^ i wr* 
r«cof«od a« 1i5ia or mr©* 51^ gel teat i s goiiBraaiy masi&Bm^ 
MtMMr $br tb« purpott of wki'ie clinical diarnosiSf as i t giims 
loss fnlao positii»» coiparod to tiso ISA teat (201)* '^ h© ID test 
also apr^ o-ajPs ^ ^ ^i?o digcrlTiiatopy, r.'g ' *:o roatatu f^xrolato 
£30ttor \7ltti tl3© clioiCQl fi.i«lii£8t 3acTaso of h i ^ so'isltivitjr 
of tbo ccii teatt i t ia a ©x>d procoSmii 'br eliatcal scro0tii.if of 
aioMo iifiMtiona. 2l:o rol tost i s also taooful i:i assesfling ibt 
e l i i lo?! nigiificoneo of a i»s i t iw SUA tost. !ilio rogiats of E) 
and t:i£' nuu i^ea on erodo ostracts ona i t s irarious ^ojDtio.ia showi 
a cD2»o 02? loss, oinHor diotribation of proci!»itfitifie untiten, 
Alio r-^ '^ *i,^ itin bands o^aitiod i i tho procoot study do rot corrolato 
^ 1 1 '.litli « » provious \mtk of a oi'iilar nature (01,202). Although 
th© i?ostfl-ts of bonto'iite s l i ^ flocctHation tost oro ia "^srfict 
agrooTfioit iritb tlie yotk of Tt^asi and Odaly <1^), The BIP teat 
vee A>ufid bigtily specific, 16 cross-reaetioas wore obsox'ved when 
the tost was oyalueted against sero tram noriol controls arid 
patients hmltig gftstveiatestinal oosplaiitsi or having nsrasitiet 
bacieriai and virai infections. A positive 3CF tost i s a reliable 
iidicatien of an active or past aie'^io iifoction* 
She feettlte of iamaftlliioroseence tes%s axe also in agree* 
»nt with the resu&ts of a lariit mi^ oer of other stiadiss. 
aoQOpvmmmg •o^ M»a (91) have (Usarihsd thet 9$ per oent of 
cases mm 4Meeliii witteai ear tilee positive results* ^he i^ Mve 
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wori(»r« i»iiMN^Uy prol%rf«dl tHo i!9mifiollaor«se«nt t«tt owr others, 
boeauM & fr«gli].3r prepcsped anti en wis not oirery tlT!» r®paired and 
mTmmir^ tm x^guXts vaw qtiieiasr oDtnined* A?«ftxrio90-x1io!aa8 <203) 
has PsportQd that he ohtal^d M3 positive instate out of h%2 cases 
tested bjr isans of an i^ n^miofliioreseenoe tost, !ihe restate of the 
pr@s3it stud^ a3.so nii^ istantiat® the previous boiisf that i t i s a 
vQTf securato tost -jroesdjre for ^tcsctiig oeiato I'lSbetiois iritto 
live? ifWaX^ tj;it* '^im i i ^ c t i o i cai ho ^oliably Oiac:nosed on the 
basis of a faJJ?l5? tJi: *j soF>n titreo, tifoich wpo cs® larally ohtaitmhle 
in FA tests* PaJi^ aiioy ot ai . (aoN.) tia^ gyocoaafiaiy otnlied 
tisTJOs as ^3J.| 1^ •mix: i.i*ii'.'0Ot i.'TsaaofJ.ii^ jrosc© we i0C?:'?lc» 
l.!io latraviolot dbcj^tiosi ixt^ iifn of 20€ c ^ IQ-X tiopo fo.nd 
:io,iir i^t xm* A :ATa? bu'!|j at S90 na iiialcntod Wi© iimsoice of 
t^wogiia, tryptoplia i^ m4 pl^ oajTialaaifJo, 2fm a^u^rntio:'! •Tjsina of 
IgH ram"i-ir» f*^ «i 2^0 « ^'^ a^ sxiccosto^ tiJat this ii'iit'»clohuli!i 
co^itaias *«^ pbenylalanl'io iJiaa IgC. '^ IIOBO firli-jcs are correla-
ting Will wiili the p»svloug tfovk of Vai :^o!J ^JLal* (20?) oa TDr^ ssl 
raMiit isnifioclohulins. Xheir stiailles on a-ii-a af^ id co:J|»:)sitiott 
iadiflftted Uiat Igfl eoiitmined highor eofitonts of alaai »t fhei^ala* 
nUtm^ and histidine thaa 2eG« riiiosfias Immr eonteits of threoniiei 
pf9!Wm^ tyveeini end lysine vere Iband ia %:i tha^ i in IgO* -he 
niM«e«Mfiee speetrel etudles slso eoifisned the p^ e^senee of trypto. 
]^ Mtfi» tfVeeiiMt ead ybtosrlelftaino in the isolated iwaaiioslohulins* 
m vmlk m hint vat iraai aeir J05 - 310 w% again indicating a 
hii^ NV ^Tfylojj^ aa eeoleat of tte laoiecuie. h^o results of »ie 
pfeeifil im^iligsiiiefii « • ia agieessnt ^ t h the findings of Teele 
and w^ttf M^M§) itt nMNfltfi ilMMIt immogiobulins* 
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Ibt flplteolor tisicht of IgC tron nor-al riOybit and littima 
nB •^Im.^d Hsr dblfferdnt ^thods* -Ms was fbiind In ttm 
rang* of iH t^Ooa • I60y300» t!K>t3@ti ooaa ic*oeQnt estiititici^ toiid 
t<» i^iiiSals tills valiaa axonod iMi^WQ « 150»000 (Paiii (207) and 
•terl«r lkJ l« C200)) « »^ je 'tslaealP wiirht of afitla*K}l>a IgC va« 
foat^ l to J© aitjaid IJD,*^^ aid It corstilated yell with nm fla^ijirt 
of Jn nJ^am -^ntio'KJl ^oritoi*3, '^lo ^ol®»a FaSltss of IEP rslo^ole, 
as «ial0iilat«d oa ti» Im^ ii® of i t s csl*Hltratloa :)o&airioaPt %raa 
^.613» S'Ma t'-ai^ 10 la coo^ ar3P0S':»at t?lt!3 i!iat of -nr^a. bowtm 
Igc, Furiiaar^  %h^ il^ietlo-i-a mtio uljlclj ^as faitiS to !» 1,31S 
sag ©fi^ nd a gX^ 'J-Jlns? aatm^ oC tfe mloc^H©. Jut tijle !3lc?:t olao 
liayo oil: lit QX'..o iQton uitb ttjo os^  fet^pc© cnl:! C?-O*J*JG.":P rocionQ li^&od 
by o £lo!^ i*Jle ptirtiori of ttio elJOlii* ^oolt:?^ iJlUA* (S09) ec^ctJlaied 
tlio Crietlo'ial ffatio for m>T:TSL i?atoit 2{jC ^ tlxj sn^io notlJod, t'-lsolp 
valiio trliMi cat» out QS 1.^ 7 cusfostoa that IQC 'TSCLOOXHO I0 la tt© 
©xtOittled fora vltb two or tiafco rssla ijlotrolar jrer.lo'^ Q liolj©^ By a 
floxltiELe partloJi -*f th© elsaia» 2bns (210) t:as eQ3.ejlc.to:1 ttio 
frletlanai zutlo of a iglobtacir pnstoli max tho inltso noo racl'ig 
b*tif»iMi 1*10 • 1*t5» ^'his Vi^ ;:^  i':s tbo ^aw^nt atydr i s t^ ic^ o^r tliaa 
tlM» oiii obtalrKid l^ th» ftlxyvo m>?l2ors In -^ ^r-al rali'ilt IgC, coif Ira* 
lag tibflt ||C la a glotoolttr b it, an oieto'^ed zaolocilo td.tb lui o l l lp . 
aaldal or tylliidrieia ab«po. T!^ Effusion coaffleinit vaa fou-nd to 
)Mi V»8tS^  ^ 10*^ eir/oac. Tuia ot^servntloa alao corrolataa «»11 
¥ i t l ) t M »l«Vl(»U« fifVtiflgO, 
fht oartioliydrolo oontonta of IgO, Zg^  a^ 2gA voro >aao 
!aaaatt«NI^  ^l» IMMiMtg i^ ?«at«l in «ii ItstsineeXobtOlria von MHiloao 
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lUtd ga3UNefeoao* Altbourli tlMir proportions Tmri^ d in •tacD iiaieuno. 
globilltii* ^i^ vaiuBs obiaisied if) tbo prosoat etu^r ar« comlat* 
lite ««ll t^ itb tho findings of ^elaetsnan jGtLaX, C21t) and Chaplin 
jlrtf « -^ (^2>* «ti9 %^ g^ d %A ii@z9 fon^ to oonti^ a «on^^ra^r 
ljir!ier eoatoats of cailJobsrdrata than IgG (2t3|21»>), 
^oa tl3o :::?ovlous stailos, i t la q[ulta trail kfioyn t!int 
!m!«>ral sAtllxiaios tc^o por^ n^ protection affilnst a'39t>io Infoo-
tlo.ij^'' ' ?r©sont stiMlos trara alao carried out to correiata tba 
it*ai0o of bjaarol tTmiw rospoisaa and -aaka f-ortber atte'!|>t8f to 
ilotact o;^ ovDluato tlio Geli«^aiatad IfifflUKia resTJonsee in tba 
anl'Jolo 00 laitiaod with SL ^%n*i^Y%^<^^ antieong, rfetliods isre 
Q02ionay 0!3^yod for tho assass-Tsat of C^ ff or© aalajad ^tn 
h^oTmmitlvtty roactlonsf craft rejection gtulloaf blast trons-
-lor.iritioni roaatta formtlon and niaeropliae© and lati«>c3rte laiera* 
tion iiblMtlon tastst lionr and Plerc© (215) In 103 bad indlea-
tod tbttt i'lJitilty to a protozoan Infoctlan eslfbt ba EBtllatad W 
calXa* '*l^  last aosnon paraaetar e!^oyod for tba evnluatlon of 
CHZ raspoiso la the usa of dolaj^d ^kin byparaansltlvltjr raaotlons* 
'Iba ai^ iearanoa of ^In bjrparsaialtlvlty raactiona h::>v aarllar 
bodft raportad b^ :%dilaon &% al. (86,87) froo axp^rlriantal anl'sala 
odd, 08 ^ U oa fro!3 aisblasla patianta. ilcillar rasUlta bata alao 
baaa raported by milar and dsott (IM), Kratsebiaar A L J I * (216), 
^SlBif&iie^ llLAl* (1^8) and riiarovltab and .lieott (217). iba Invaatl* 
fi^tlona of i^Mgraltb and Hfirlnasuta (218) in {^ ulnaa pira bava 
ausswited tbat pffolanrad Intaatlnal Inl^ietlon (!mlntalnad axs>arl« 
ssnitiUjr) mr induea a atata af iQ'paraaaaltlTlty ta lavaaloa of 
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liiNMr tietut t^ aa^^m* ttmy hav& charaeterlsdd two tfp99 of ifein 
^••otions ill aawbie Infsetionst 
I, 2^ t!sm&iM» tygo of tjkisi reliction tihicb i s aoyaloped jugt 
oftor aa intradsrsca cbiiXlea^« elvtn to the stiaitlaed giiln«ft 
pica, b^3 test r&'!iQlii8 vlQiblM for 6 » 8 brs* ^ho roaetien 
l8 tlB-^ Xoijoa «ltb tfc^  iriSectSoa of soluble antlgsa intraSar* 
!ially lato aa bjpper ia-maisoa a^oil sboaliif, a falHy good 
lo'ml of proclpltatiag a.itibaai0s* b^o mlt^ rogponds I«r 
nrodisBlng ©rj^ tbeoatous and oodassatout rsactioai roocbing a 
pQ^ at 3 • @ bi^ 9* ^t^ Xoslofi if! cbaractorlsod hy an intonss 
filtrntiofi uitb polyisrpiionuKJlear cel ls . 
12. f 110 second typ& of roacttofi i s tbo ^eloj^d hyporsetisltivlty 
EtJQf?tlon| dftwlofiinc often ^tveaa lO - 2k bra, 
ia the present Itwestifatlone, tbe <l^tm& type of roaotloae 
were need £br aeoessiag the r^ix respo.isee* ^be experlrsental anl^ fials 
deipeXopod a typical delasnad lidn reaction (t27«12S}« Karlieri 
&••! Cial) bae alee reported tbo aH>et)rance of a sitsU^r t y ^ of 
tlila veaiitioii in ambie patienta* Kirkpatrick g^jH^ (tJO) and 
Kv t^aolaftr ftl^iX* (139) carried out tbe skin rsaotions in eenei* 
tiaed aniaiBile* Tbey hmm alio tried to etandardiae the optiiwl 
anti^ift ^aa I^ BT laainc i t aa a diagnoetic ^utaneetia test in biaaanf, 
Onfi^ rtiaoataly, they eould not differentiate an imsdiate typa of 
raaietiofi tfitb a trui delayed type of hyporeeneitivity reaetiea* 
llm fiaftliiga of %lieee etadiea «Uany indioate that aaelNi anti<«ii 
nh 
in giaJUwa iiif 0* l>unao (1^3) hm v^m earriod out sisdlar typt of 
vorlc» ii^ wai swo&tnat^ I1 a0ir®l@pli0 a a@ia7od ^sin liyiporaenslti* 
^i iy fsioetion in the TtlJ weak uit& aa opti :B1 aatlnen stose of 20 tag 
as a :«yivn90iaap cuffiar tJith '!K>'ionucloay cells* ^tsio 3.9 follofied 
by a.1 ®itta i s i ^ osufetlDi of 15:10 a'vl poll^^Xivp^n'\m3Xt3&' e©31.s. 
./reao-^X .'\ t l^t ^ ^ lFl>to«^3?t©3 tr:5. tl^ocollo of t!30 'ts.iotjytQ-
-'-aer.'ip!:?sc:0 30^2^0 GS© gO'iQPQlX^ p2?Of5ont at t^o oit© of t?3o jfela 
looloa* '"tiQ it?02Q!ieo of coll-uil-:^ ItoJL l^tjT ifi josblasio liao bo@a 
i l ^ l l a GT isi'-i"^© l3?pll3ia COlISi <2:irllO iaP>0GtiO!l yitlS 0.7C3CiS^C 
anticoa, »3crato aoliitJlo ciilJota:ieos (rill?) l<ito ttxj r^adia tr i^ich 
InlUMt t!<s 'lif ration ')f jwritoaonl ertuaato colle (S19fS21)« Uhis 
•mtarial i s -lot aatectsd 4':: a'aiomataits ^ o a Is^ qplJ no-3e colls ^-en 
iacub&tod \rl%h oa uisrolatod aiitlcoa* Sbis sicCQsts tbat t l» produc* 
t ioa or i?Qi®a3© of .11^ ^ la oaly diio to a arrKJClflc l»MUfiolonlc reac* 
tioa <23t}, '!» albaeaoe of UlstoloEle lesions i i th@ l l i ^ r of 
anliwlei .•Itb !2F pmduetioa ftanhor eu? ©Bsts tho rssdiatlort of a 
e e l l ^ a r i^ vauns riichanita, wlilcti t^sist also b« nartieipatliig 1^ t!}« 
dsfiiifS !»ahaniiai of tho boat, *h9 partlei latio?* aatd tb© ppeatnes 
of osUUl'ir i!V!iiiiit7 la ft-iisbie iafsetioris h&m also lissa ds^!i«tra»<. 
tsd br %?amit A L J I . (1^8) in bi t Ir^hocyts blast transfor«!iatioA 
studies* lit fowid thftt tbs tv«n»formtiofi VMI of a i^tseifle aaturs* 
Xhs esll^^dlfttsd i'!SKi!is rsapoaass varisA flroB patisnt to patlant 
or turn indiviiyai to individual. 
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*«s»oiat«d witli tho ilovelopripnt of a tMilI dtfinad protective 
iMKKiitr* ^^ ^^ recovery 0K>!9 6B9^r tisfus Invasions lik« an 
a0tit# ofSdMe XIVQT abseass, Soaa pst^ l^do an evldanca of soaa 
ps'olie t^iioA Qfoirist s% 3^®<|ae.it llve^ iitvasi&iis* AltfetoiislJ guch a 
realstcLica nral'ist r9lnfectlon In a^etroi^itestiial cases does not 
moa to l-n^ltito su s^^ qount Intoetloal inf!9etio!i9 Ciaptavedat 3»» 
'Grn'4 r l ix)'!gaiilcatloa)« ^pisleTiolo: leal etadies ^ave aufEeatod 
ttjut ttiO i^ aaune respoiise i s Inportaat la llpttfeing tlie Irwaslve 
activity of lU hiatoiv^ f^^ .^ It bai also boen our*gestad that an 
a'letJic 0198asQ imast b© |7ireeeiS9d tjy a certain dsfree of l»9iMae* 
{icproasloii (a27i228}* Ii th© abasia of aecofidary bacterial 
iiivaoloa, tl)0 higtoloclcai otadles of oaeblc lealo^ia of tbe 
latooul.^ ai3 liver hsm often ofeow^ n a total abaof^e of lyT|>liocytie 
iafiltrstloa (229f230)» ^hla la a slgiiflcaiit fliidlTg, norliaps 
ouTGoo-i-C a localised or goierallised l^ sfauaodapresslon state la 
actlvo lUaaaaft* ^ tlio initial stages of tti© dlaanaOf the detoat* 
able bu^^ral aitlbodHee do not ai^ pear to possess a potential popi;u 
latloa of speolfieaily saaf^ltised ly^hocytos* ^bls supports tbe 
hypothesis t^at sidMsilnlcal l.nvaslon i s likely to occur, unhaiqpered* 
^ t pffegrssslve lovaston of deeper tlsstii i s presuraeblar prevo.ited 
or iniiiblted W a nos^r of faetorsf one of vbleh may ({ulte pessl-
Vlf be tffimnologleal (831). In the prelladaary stafest the aaeble 
patlsAM (and iMnalsed anlaels) possess high level of globulins 
•spealelly IgCI and ||M* But a steadr elreaiettfii poptHatlen of 
•ensltised lyiiphecytesi capable of rei^adiaf to aneble antigen 
H *^11^ f fansfaUr »ot deaonstrable in sueii cases, iatheugh 
pe^lMis mamnm ^»^ hepa%i« dteeaeas ^« pessess a eneiiii^iag 
135 
In %tm present stadiesi the sJcln teste were fbund to deirelop 
•fler a veeks of ianunisatloiit while Ifonde et ai. (1^3) have is^im 
the e^peara^ce of skifi roootlons in the 7th week* tlhis aiecrepencir 
l a tim !My he atie to the diffbrenees la the route of Inoctaatlon 
a!«S the lT3UfiisBatloa schedule, C^nea pi^e In tble study weie 
XntTmOnTmOXy iirsmlaed at Oifforent sitest &^ 1^ ^% ^^ ^^  @'^ H>>^  
(loses. *?ie "Tannituaa of the elicited lasnne response speared to 
tm qulio Mgh. Phlllipa SikjQ^* (222) bs<ro lalso "^^ nlaUar oheer-
^rutiotis ia their etJidlas* ^hey have reported that Btultlple s'»ll 
QTpomm^n ns^ fer oore effective in iadocing a lasting iasaunity 
than a isii^e large oxposurei eirei if, that si'sgle exposure i s of 
micb croator stagnitude than the sxm total of aultiple s^iall exposures* 
Iho ren'jlte obtainod f*os studaos on peritoneal exudate cell tslrra-
tion ay the c^jillary laothod look sonewhat better than thoco f*oa 
araroae »^ate technic* Shege differences miy be am to the type 
of anticon e^ ai^ oyed, ihe iiipure and particiaate antirons wo«k 
better in capillary tar^ hod than in agarose plates* Zabriskie and 
FaUc (223), '%ini AILJI* (22^) nnd Corski (225>« in their studies 
ea IDC responset hai» also *Mde similar obsenratlons* 
Vtfm the findings of the pretient investigations and on the 
basis of previotts ifork as iMillt i t can be concluded that humral 
and oei3.«-Mdiated ionme reiqpoaees are elicited as a result of 
paras&lie inf^etions* In feetf ^^^ ^^ hoaoral and cellular iiaouuie 
sisehanisBHi operate siiaultaneougly for the dif^nae of the host 
against patasitie iafsetions (S^aff»r j | u a * (6a) and aran (aaEi)j. 
Hm taoiPsry fnea amite intestiael dieeasss does not appear to be 
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ftS80eiat«4 tiitli tim dowlopmnt of a \mltX dtfined prot«etlt» 
ttmMiltfm 9at tiMi recoimzT l^ta atortsr tisgua I'waalons llks «A 
aetito aneMc livsr absreessy dots pmvlds an evldeice of soisi 
protectioA oralist miDsequsnt liver livisiofis. AlthoJigb m&h a 
roslstanc© aralist i^iafeotlon in dsrtralntestlial casoa dwia not 
soers to i^ H^ ludld mibsoq^at intostlnal inf^otiojis depiaveda* 3*f 
rtiTm inX co'ioiritcatloii), supltMrjiolo: leal studlss ^av» sur^estod 
that tho lasBifi© r©si>o.i3e Is i"iportaat in lir^ting tim Irnrasiirtt 
activity of S^ tiifltfO v^^ ^^ ,^ It baa olao horn mi'~g©st©a that an 
ariebic 'JXmtxm rauot tj© tjroeoaBel by a certain dtrrea of IranKWo* 
dcproosioa (227t228). la tb© absd^e of mQOi&tstT baetariol 
l:iVGoloii, tls© hlstolocical ctuaioa of osBbic lesions of tha 
intoow,l.io aisl liver bavo often dtxx^n a total abaonce of lnE»lioC3rtiie 
itiTiitratioa (229f230)« ^bis ia a slg'ilfieaat fl'^di'ig, porliapa 
3UC'£:03ttif a localised or goieralised iiisKooaspression state in 
actlvo uiaeaae* in t\m initial atagea of the diaeaaOt ^^ dtetoot. 
able bu-!iDral antibodies do not a|>pear to possess a pote'itiel popa* 
lation of specifieaily sensitised l7i9|>liocytos« ^bis mipports tbe 
Iq^tbesis tbat siabelinieal invasien i s likely to oocuTf tir^ %g|»ersd* 
^il progresdive imraeioa of deeper tissue i s presufiably prove fited 
Git ijnftiibited by a noober of faetorsi one of i#bicb siay quite i»es8i» 
lay be iffiMnole«ieel C331)» In tbe prelittin.^ry staiesi tbe «Mbie 
patieiite <aad iwnaiaed aniaas} possess bigb level of globulins 
especially JfG and ||M^ But a steady eiretaatin« population of 
sensitised lyapbeoylesi aapaiae of req^ondint to asttbie antigen 
MMm «»• g#n»f<Ur not dSttonstraiae in sueto eases* Altbenfb 
petlleii^ mii&Hm imm bepaiie diseases ®^ pessess a eti<eiaa%ific 
137 
p^ps^M^im of ly!!«}lK>C7tet vhieb «re eapabie of responding MJEllCft* 
mm% Ijwplioeyteg ijoosess a mabttintially raised levels of specifie 
antiaiattbie 2gM and lgG« It can ^ coricluded irom the aboi^ a fir^ingt, 
%Wit pritiar^ r s^ssble ini?«^ioii of ttm bowel at clinical or suboliaieeO. 
level i s in so^ aa vay linked or ai^ sofiiatod ^ th a certain degree of 
spocifie eellulir isntnodepresaio!!* fSucb aa Xnmmm inhibition i s 
possibly operatloB oa tbe affareat patbiiay rattier thaa Inhibiting 
or dsstroyiig t!^ oflSsctor colls* locanoe a eeafcral sensitiaation 
which lay be ifi!)ibitifi{> the effisctor cells i e not apparently detee* 
ta^^ae. l i latter stages of the disease the chaiieiTe becoies s t i l l 
r^^ator, aad of an oltofother diflbroat nature, apparently flae to 
tl:o prosonce of hi^b concoatratio!i of ^mho, anti^a In the tissi^s 
and body circulation* ^his see^ to be a cos^^liag factor for 
civing rise to a typical ceUtalar ret^aso* The above hypothesis 
corro^rates the findlrigs that a hepatic iavolvenent i s olways 
acGosipaaiod by a fairly strong |.n irLI^ reaction of lyat^hocyte 
traneformtions to specifle antiien* ^his respoise i s supprensed 
locally as no siaall round cell response i s in evido^icei in liver 
abseeea eases. C^rifiaon (232) his described a siMlar ?asehanisffl in 
•ebiftoeoBdasis* iieeordingly, an i!!i!»Anddepres8ion seeiis to be 
operative due to the induction of suppressor f cells by protein 
antieens. Stailiir pheneoena have also been earlier described in 
soas bacterial, viral and parasitic infections by dehfirab (233)• 
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On th» t^asls of results obtaimd in ib© prosont inirostiratlonst 
It «aft !»• cofieiaaea tliat £,. nfntgilvtiRft aati~eti i s safflci&r^Iy patent 
for tl3© p^pomi of elleltlfir buaioral and c«ll*2i9tllatod i'XRUit r«iponu 
80S* *!!0 circaln,tl!ig antlaTssbie antibodlAn, both la patients and 
or^rl-reitally licaifiiaed ail^ials, are detectalbla by -lenns of a larg© 
iiui3to@r of MtigdtwaatilKjaijr inactions l i ^ tsmcipltifi, IruUroet 
h«;3fligglutiaatio!i( bdatooit« sli^e n.ocoua.atlon« Imtox aggltitlriatlony 
liFa:Biodlffa8ioiif i!33ai!iool©otr^ p!io '©sis aad fluorescent antibody 
tost8* ikirXfVB tt»i amebic infraction a peliwty retponse i s follotied by 
a ty:)iaga socondsry i^ a^ Kjnse, *f^  loualtaae of ths seeoadory r0S3>o*t8© 
10 oiiclj hi. heT than tho prlrsafy rosponsft. im S9q.ue*itlal appea^nc© 
of anil'Kjdiiiat *© ©'^ idoacod by an osperlnsitol aotlw l3riucil2atlon« 
i s tbo nst>daction of Igri antibodies followed W 2gC in that ordo*** 
The parsist©.^© of tbo so aitHwdiog tins dotoctabl© upto a r)oriod 
of 6 g»ntb8 aft«r the prinary in^iunisatioa* 1t» ffactioiatlon of 
eii*©ulatli^ antibodios faaolved into 3 pQ^B corrospondlie to t^$ 
Igk and t%H rospoetlwiy on iBii^ ^colIuloa© coltiian* On aiphadex C..200 
eoliaan, th© antibodies resolirod Into 3 peaks in th© order of 14% 
2fC and attetuv« of 2|C, XgA and aXbusln. 1?b© restHts further 
indicate that 2;|C i s the anst abtndant and reaeti've antiameble isnino-
flAbiiliA* the speeiHe afltiamble activity as dsaenstrable by a 
larc© tmimif of aatlgeiUQ^ntlbody tests vas larrely confined to the 
2fC fraeilMi of the hyperlMune sertass. Fabey (231) had also earlier 
aade a siittlar ebeeyvallon that Ifd i s the aost resetiiw Iwninogle. 
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sotM i«MOl>ogieiil activity aas^Kiate^ t^th other imunoelobtiXins 
eon a&t be nlto:et'isr @)rc>iudia« 
.^Yoftioi 2rA Df t^ jo I'^iai© Rcran -^os tK>t c^poar to imv© any 
i:<G-ifle 2^ 1© ia an ariiilaael^ic i-Tisiaoi lol3 ai!i* I ts iQ^ l an!>oarQd 
to )e, 13*^ or iGDSi '^jfl-^it I'Ttx -'-3 c^itlfo TDITSS O£ i imnlaa-
tiofu -'^ oao o')^©rtntto'in on IfeA nro file© i i tn-ruoxnt t;li!i t,h® 
rin<iiT3 '•'^  AMoyQ ct g^. (91 )• 'ay 13J1 i^t CIic! a'ly slf Tl.?ic:int 
TClatioasliif "aottKicsn mr^tlorc^ln of Is ' . « i i n-n'iic li-cctioiSt 
i.*>o oy a'J'^ .^rf^tlaa ^aa '^iia of IfC ar^ tc-l uos^ o iTotLi'! E^ony 
B,7?> ta VHJH a rali^r hvLti at 2t^ oj^, '^.oo© v-^ii^s i-^icr.t© t!:e 
t'c'to ico >f tyTfoni 10, trr^tao'^a'^ T^ nho r/'^ -sXani-m ia Ic^* ilK» 
atiiopptioa of ig I xuTO't 5^?on 25^ • 2B0 ma, aa- ostl*^ a !>i. '^cr 
•ovQitPitloi of jphQ ^lilfi 'ii 10 t'caa i t 3feC. .ho a-dio a '^M co!ap>sl» 
tion ettaios fartiiop 8t>o-y©a tiiat XQ'I 'ris hli*'or joirontr-tlo 10 of 
aleaine^ l>hoi3?aalani'Te iid hiatufllio nn fOTrmrod to icC, An '^Iso, 
the Ig'f has low ceniienti of tliroooi 10, proline, tyroel^e aM Ijrsine 
C ^ ) * A1« e!8l«Taion fLooreeeea^ lojei'm ai5penriic: "^ t 350 nsi for the 
ieoleted IfiC, lg?l aid %4 aiao iidicmtaf} itio preseieo of t -roeiie 
and tx^tos»heii. '16 p^ek or tma^ vaa Ibund loar 305 - 310 na, again 
iaaicatifiB a hlfther trn»toi^iaA content jf tho ^Xecule. 5he 
^nXectiX^ «(eii;ht wa« Ibu.'ul to be 150,000, tf*«irh l«t in good a^momnt 
t/itb tlie previeue findiafe of Pain (207) a?sd fener A i ^ « (208) ft>r 
n e n ^ Ii6« atydtee of Stotw *8 ra iue land llrictioial ratio of the 
186 VBXoetae eonfiPied tfiat JJKG i t a globtaar baft i i i ebUr enteaiiA 
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laoaootlUt i««» ellipaoiaal or esdlKSrlcal* Aa ftu? iui C:Ct SBspo'ias 
i t Q«(ieernodt a ^l^la^d sk-ia hyp&rm'^rAtXvltf ramtijon tras ro'wrallT^ 
roactlon aftor a t ta l i i^ Its -^ ^xlafa sis© uao oubsftQueitly found 
to 0Uli?illo. ^I^ histological iiwosticcitiois of stein reactiot sites 
ntim?ad a c o l l J I T i iHltratioa ;jf poljxftjtio iw»IoiP a"^  iQti^ ocyt© 
CQll^ t,V7«3fl« Iho r3i( ratiD-i of f?on*ilti3©d pisltoaoal ©sudat© cel ls 
-was fiti^ :rl7 inhi'iitea "J7 aTDin Qitifian i.i cr.DillriiT t Jbeof as tioH 
as O'l aTT^ -Jsa !il2.tos« 
u i t^ jo l>tLslQ 3f ,'iir©.'50 it nt Klioo a .Ow CQ »I*G11S©<S ctato-
1) 0 ^i^ry i'wagioi of botml at elialcnl or gybcliiicol lovol 
i s 10 ffliMy asffjfiated id.tb a t:«rt'^ .ii Oorro© of frpocifije 
ceiiul r^ ia'mioo Je '^S i^sion* ^tiio so©n^  to j© o*-! tiJ© affaroat 
pat^ay rn«l'j0r tt^ an straigjlitHay inhibiti'ig, or aestroylfir tb* 
of factor e©ll«, S!io alss© ic© of aiy prt>tectioa orniist roinfoe** 
tlofi aorlii ©ariy sto .^^ s c^ ji l^uit© mtll bo oieplaiiad on t!i© 
bosi^ of til© abo've bypotbesis* 
2) In tb© ©orlsr ©tiieos of tb© dig©as0| mm aiacb factor© ar© olao 
boins relaasad vbicb ©peoificaaiy inhibit tbe a3mtb©sis of T^ Q 
l3rn|>bocyt«t. Sine© f Q^ l7%!x}C3rt©s ar© diractly raspoasibl© 
fot tb© as^ aran©© of SB raatetions :^ 8pon©ibi© for proTidi(« 
9fot«©titt% tbassfor©, OMit ifliiibitiofi r©«iat© la tb© mtu 
«i«i3.abiltty of tfir 1 ?'«iii© pio^^tlon durii^ ©any stag©©* 
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3) FvBfUmt efforts olio\aa tliomfors be airoctod to t@dt tb« 
ifihibitioni or otben/la«, of 5:^ ^ Ir^isl'ocytos d-jriig the ooaree 
of t!i© l ipase* Bfforte 0!:oiild si so bo oad© to as tec t tbe 
proaaic© of IWTB unknown fictora ixK© cytsotoxic t XFlpnocytos 
or kUloi* L l,7-|>'iocytoS| uliic!) ons nloo cr^ablo of aetl-wsly 
i*:!3i*Jitl'ir tho ^ntf^inlo of o^^oific IsrrjbocjrtQs rosr»iioil>l9 
".tjtcctioa. / • ' - * » 
.«,<!» 
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tlosi tost* 1. .!»» 't3a» J. U^Sfs iao6 (19715» 
123. Sia^w, '^ •?»» 'W-loyt !»«^ '« ai l ?QJ«1 I-^ T, n, U -*iml.otioi of a 
latex agijltttinatioi tnst i i fiaofjiasis* *^ rnfis» itey# Tbts» 
S?rop, %<I. Kyg. 67* 211 (t9?3). 
%Sk^ twfimtH^ i^K and Heaiy, t .*i. Adapt'\tloa of the >«iG«tri<it^  
tyifthi.^iiA bentonito floectaatlon tost for tho 3iag,iosis 
of af»bia»l«. Aai. J* *4.mpt *fe<l, Uyg* 19« '••3 (1970), 
125* ^Qlftftf L* I«*ij!itrader!s>rea8io!io <iolla dysentexla asitbiea* 
a;ilt>r«a %«• 39i 967 (1923)* 
12i« I«dL| H,A» 2iitrftd*r!g».r0acao tm a'wblaa*. Iiesls ^ s t . Trop« 
diiN aiau* fit 923 (1953)* 
f2?» at«»Nn% 1U 0l«6iitt of tbo witlctrae pp«o{>«rtl«t of M M !»••• 
U l i m ttiiA mlitgtiiig «•!»»« Aa. J. %s» I6t 9? (t932)« 
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ttS. mtmMm^ P»S. larolorlcal reXntten^ips of iaIaaaslMk 
t29» Xtbisaka, K, a^ d lahisakfti ** Zwum z«&glnle antibodies and 
i«woelo^jliii S. J. AlleiTEy. ^2t 330 (1968)* 
130» .^irkpatrieU, C,n,» Laide, .!• J» nri'l Dlanoid, L.n, Cuti^ous 
roffTK) i£©£3 of aor lal otibjects to tiistolyticia f*oa 
(1972)• 
I^JI. "XO31»?9, J«C\ aicl ."hialt !%• !• AIIQ elirilcol oif .^CiccLTce of 
Bliators 3f CQllalar i-rmiity^ fliti, AllQPoy* It 123 
(1971), 
132, i)a'-D:yJo, !>•*"*, t&lgtoaseroft, ii«A»t Panayif C,r.| riitliewi :|,, 
fofloy, J, oaa llot/soai '-*.-• •l*2rrntJol!li©s'. "bnaitiboflsp 
fio'liafcors of CQllaXir iTaiaity t0"»Q a^tod ^ lyr^liacyto 
aeti^atioa* latare* aa^t 33 (1969)« 
133. Craai*®rt t .A. aad w'illiuasi ^A»'J, L7^n}0^o cytoto^sicity 
in vityot /ictivatiofi and roloai® of a cytotoxic factor, 
latur©. aiSs ia$3 <1960)» 
13^, Pick, ^,, Jrostoff, J», iCroJcii J. ani *iirtE, J.L, latorae-
tioii b«tiNi«A "sonaitizsed Ijrapliocytos" aid antii'eii 
llU2ilift, 11. atotaiuifiauced raisa*^ of sisin reaeti^ Pt 
aod !iftcrophai« nirration inhibitory factors* r a n . 
XsHunol. It 93 (1970)« 
13f» Fl«lCt 3« «<^ i^tflEt •^I** l!itaraction betvtaa **aonisiti80d 
ly^ pHMytaa** and antir:aa loJEUXft* 3:v* Studios on tha 
oBchanisa of release of ^On reoctive find laaorophage 
fldgratlon inliiliitorar factors* Inmunology. 221 39 (1972)« 
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1088 h^ (1972). 
157, aussst *^ *^ * ^^ ^ ^^ «i@t^  J« feebnJilga of reactloa |a ^^ ilTy^  
aafiociatod with I^rvsredUty o byrorao'^sitlvity. 'Jnlesict. 
1538 So (1966). 
13S. '!WM, J. I* ^^?1'^ 1 Ijr^cjrao'inltivlty i-i yitro. Its noaiatian 
l>7 aolu*Jl© niil>oti:K»Qs fo^natl a'strlnc ..tso rotictloa of 
ontlreri t?itli soisitmo ly^hoia co31a. la Shird :feit0rfja-
tloial aiarraacolorieal :ts0tl^» i ^ , II. rschlld* n»y», 
ea. Borcaas-'i i?3?9.«33t OsfaM, pp« 117 (19S7)^ 
."^  JfersTiidnl celluX'ir ©a lo Q!::d'»>ia3lo i.TR?aooPa» iVech * 
Icwoot, : M , Cfes.) 1, C^j? .^) 1j 117 (1970), 
IraTSA'ilty witu •axo'il© • a BtJiJC cfiti:.on aid i t s f^actio no. 
\rcli. IivQst. 'fed. Cbx.) 2, (^^1.) It 269 (1971). 
1M* ••miQT^ %Jm aad .icovt, i.'"» 'AIIQ iitra'Jdr^al nsaetioa la 
aanbiaoio* f'm* t3% Ana* J. 1031 253 (1970)* 
1»H, Landft, L,, Capia, a. and CiMinrorot % nijaieo oti celluOL-^  
Imunitjr in invasiirei a^blasia* Pro. Intl. Co-if. 
itebiaiiit (^x.)f pp. 661 (1976). 
1l>3, Xiiiiiaii ^H., Cl}«p«ras» %D. niid iM a^mad, l*.n. isia teat 
p^fmr ia iruiaoa piga of lin^ a»Q|»a nintoantCi «itir«i 
(HifltoXjrt&eia) pi^ared f rota aKenleaXljr euitiirat«d aawbaii 
(3IJ7S). )P*^. Sbc. B3tp. aiol. 3fed. 130t h55 (1969). 
1M»^« «r«raLiiAt«| a, md KF«doII%ry 7. trh^  toxle effaet ot 
&I. ttjliljlyllffll «A l«iiwey««a. Aaa. Trop. »d» Psrasitflt* 
$te I7S^  (19i^)» 
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|y|atQivtic> sobr© lo» laueoeitos poli«!»i'foii§iicioar» 
^•30^8 Tlvot, 3iol, Chil, Farasit* ait ll^ f (19^). 
Cirjiialos. Aruh, Iivcat, fed. C iss.) 5i C^Jnl*) It 373 
(19?*>)* 
trir>bo3°itos of gU. hintQl^ /t^cii oa-l Ir^f^a^tQa of *>atl9?ita 
( Jbx,) 539 (1975 )• 
for-^tlo^ of ijrptocjvog la Q~Dblaois# A% J, S;r^ ip>, :bi, 
uyjf 22t 705 (1973). 
1^ 9* -"ai^ ffls, '!•< • a-nti J^a^ tsy, .i.'i. nontil-r oo-ifjitivity in aiDoManis 
opoli'st i-yy results of ly^tocytie tra Jsforrntlo.i in 
reapoas© to gposlflc aiti.o.i tm^ to "sltoren ia carriar 
aad disease otatog. i'rnas. l^y# f&c, i'mp. rfed, ''fg» 
70t 3 ^ (1976). 
150. 0rtii.0rti8, &•! Ja-Taeo ia» n,^ "^palvBila, K nna Capia, 1,4. 
'•'oil satdlatod Ifrjuiiity ta patieata ^ t h a'lebic eiiao^BB 
of th© l l w r , ""lia. A^nanol, Inanopatbol, ht 127 (1975)* 
151. nvaa«| V.J., arjr&nt, J, . , flora-iouti, V . , J*Qiiilk4ii., 
aauifisrdt K.K. aad HaiHo, 'i.il. .itudloa of antrloat asdla 
fiwr etHtiiratloA of strata L. e l l s , ^aacor Hma^ 161 77 
(t1M»)» 
I5a» iabi*! J^a, 8xporl<ieatal ial^setioa of the mVblt with 
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fvot^ln 'wa«af««»it with «» Iblin-Phaiiol J?®oc«tit. J. 
1^» fblli , u» a:i<S ''iocaiteu, V. O.i PjTQatio arl tryptoplmn d«tor. 
•ai^ t^iosifl in protoliB. J, lioX« '1»a# 73 f 627 (1927). 
155. :h*irer, *\U^ 'fet^ io^ s in iTmnolory and iTma'^ eiaoTiotry. ^^ jo 
{taa'iilttiti'TO -^rsripltli Jpeactlou* vol. IXI. .Ir-lo-^c 
rroosf .^A a id iijo/4on, pp. 1 (1971). 
155. kisitmvlch^ J. , -obie, J . : . , I^jo last 2*2»f -03^% H. I. and 
of ty4cM:iotiio. Ftib, ilea til. '^'^ p. 661 105 (1951)* 
.est ultJi a puriflsa a*ttif03 i i tlio •M.a^^^aXa oC trielil-. 
•losis 13 Ummis. '^. ItjToct. JUs* Of^ i^ 173 (1955). 
158. Tn»nn, t . aid itarafH U(\ io '^ito l^t©, laiojs nid clsolootrol 
i^b. iloaltli, .J«p. 7^ 1 537 (1961). 
159* 'fer-ma, L.| 'ieidun« i^ .i*. an-a iOlaln, .^'% A bf^ t^oult© fXorcala-
tioA test fop Um 'liarrnosls of b^ a^atid QXmmm in 'm^ i Wi& 
arii'salt. AiB. J. xrt3|}« bd. Hyg, 8i ^ (1959)« 
160« Kageuii l*c., AIl«lfi| 0.3, niA briafiy I., l i ovalii'^tiofi of tlm 
hotaeii'elutiiiatioA and flocmtXatlon tasft l^ '^  tha dlagsioaia 
of SobtnoGOoeiia disaaat. 4<3» J. Irop* lid» lljrg. Si 51 
(1959). 
141. SoeAftf £«C*t 'tormaiii I*., Mlaia, 9.o« arid CoodehUd, r«3« 
^udlAt oa Sehitioooeaoaia. J. Xgmaiiol. 8l^ i 635 (I960). 
I6ai. (}iaelil»«loarf 0, AeiM^ajwaiitiliodtr i««i%l0fi» in t^Mi. Aeta 
PmmAn «i{ro«ie&. lK»ani« a*i m Cl#9>« 
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T®mm Int. Arch* Allerg, Appl, I-rmwl. 7t 103 (1955). 
16^, To.?«i8yt .B* fi'i^ a i reforyt J* I't-iufTocbO'ile^ stuiy of th« 
unumratiort of cmtli ena* Can, j , HerobiAl* 7i ^73 
(1961)« 
tl0a vlth f^'Mi^^Brnft-^m^L or:;thTOCyt99 fas? anaay of 
a I'd! 019 aitl aitr>D2i«i8» FaJ^ e. rbn, iiTp. iiol. *i93# 
12^ 8 1106 (19675. 
la^aodl. Q!itjUii23ans3: lobelia fraetlo to mod mth staM-
llsod aiti:;oji p?G:)r»?ati0iio tor tho ansenr/^ Dfit of 
lor^iiitic aisaciooo* Aaa* 'J«2» A'?a^  .'^ ?i« 177t 1>^ (197S), 
157. -'all-ma^ J.u. Q.VJ Hohool^  '^ . u3rdro:*®!j ion titration of 
rabbit y-clt'it^.'li-i arl no*® of i t s eulsiiriits. .IJLoclaiEi. 
Jlopbys. %^ ua. 938 553 (196^)• 
168. a^rat J.J.i i w l | ^., "llniafit S»X. wvSi Katctiol^Ut >^* A 
ttio stage clQairoro of raUMt y-glolJdXifs W a tiat©? 
insolt^ilo papaiii proparatioa followod by iTjnsteifio. 
J« aiol. Chea. 2361 1720 (1961). 
169» Sober, fl.A., cutter, .'.J., /yckoff, I. U a'la Fetersont S.A. 
Chro^ aatorrapt^  of proteins. II. flractio'is of mwm 
protein on anion ex jhas-u® celltaoie* J. <"hei!i, «tec, 
78i 756 (1956 i. 
17«>« Hodin, P. and KiUandor, J. PTaetioaatioi of bu'ian«>8erum 
protein* bgr ^ i filtration. Jiocbin. Jiopliye. Acta. 
63i Ml3 (1962). 
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Vol. II, i^ ade'alc Fr©sa, ?*y. aid London, pp. 38 (108) . 
172. 'WmlQT^ a.J. *iat?5c»d» of tJteafi©^©^ Atsiysi© (D* tlif^, 
od.), iitorriiofice, J.3r. Vol. r, pp. a79 (195?5)» 
173* «3i''nl6t *^ «L»t rstronlnrer, J.L. ail lalolr, L.:\ A 'Tt>;Ui^ d 
CQljaTl'ntTic lotbod for tlio ostl iitiori of 2-ac©t,7laT4.'io 
oacafffi. *^ -31ol. CLoa. 217t 95P (195>5)» 
1 ^ . nro.-morljol^  i:.. Jotl irttloi of jslalic anid. IX. Colorl!'©trie 
j^^rclrxKliTJlroeldLo i^e aoid ^jottod. ^boel^ ia. Jiopoys* 
175* -'^ :'3rmi9| i*. HotiMation of 'r>loQ*Ar^r xToici^tn of protoi is W 
'*^ :ibados r-200 col faitrotiofi. lioe'ios, J. 911 22^ (196*>), "^m 
ITS, ^i?ld, J,il., /a*A9!:nrlt n.^  I*awffoae0» i2,% Q:3d 'Ato-^ asf L. 
^lav^d bsmo^spafjitltdty l3JZil£a» I* -^ o^ SDccifielty of 
Inhibition of coil i l ration bjr r.i:-lcois. ^, I"T^ IL'K>1. 
9^ 1 26»* (196^). 
177, s>a^ id, J,H.» I«airro'ice| U,r:, a:d !iho!na» I., ^^ slo^ rod l3y:^ r«. 
sonnitiTitsr Iti vitro. II, Jffont of sertsitlv© calls on 
nor-ial oftUs in ttio nroaeic© of anti:efl« «T. ITSKIIIOI. 
93i 2A C19ft»^ ). 
178, !£odd, f .W.dfe IniiAfii F.p. roraparlaon of tb© allotypic eo-nblfilne 
sit«e on S»ohoina of rabbit IgC aid 2g% Iiiufiochoiaiotry 
ht V07 (1967), 
iT^ ff %P©itib»i»y G,%f jasaaiiakii, ^.A. and -uroimroT» K.K, JCualna* 
•cwfiea of biopalrsir* m^ oalia (Chaa. F.A, ad.} Plantn 
frvwi, Htf, (1919)» 
162 
180* fQ»^Df *^ adooatly drvoloped fiPiietio^iatlo'i |>re>€edui>es and 
their application to popi^ ido aad protein homD-ioBm 
Pure ^pX. ctiosu 6* 333 (t963)» 
fSt, louT^^t, i , % aiti iillla^iler, J^ A^* A tueoiy of nitration anfi 
i t s osperi-Bntai voriflcition. J. riirorataer. 1»n 317 
(106»f)» 
132» <«: -ors, i .-i. A -isw coli'^atija r^o^ 'S'lura for col filtration 
•olar^s. *^ *^ol» CfeG3» ^2t 3237 (10^7)* 
183, )8^^ff» !«iJ»f tbrloaii, t.'J» n'ld li^Innoo, 'XH* ^artisl 
siKJ'Jlfic vola30 13 aqi^oas noli.itio3 or tore© *iro':.oins« 
J, Ar3. r??d, Sbc, 9 i^ 2^15 (1952)# 
l"?!'^  ^.mcson, '%D, sts-aetord CTI fiLTctl^ ji of bimo icoiaoclob^iXiia* 
lti3» La .^ C3i, 9t 167 (1972). 
l85. ror^lms, \ . , i;rotselJi9r, iU, XyDo» L. aid rkipvUvaen^ d» 
,tetclr'^ i:1a'iao3 do iRmLTOftlobjiiiion <bl siKsro om paoioats 
con asalbiasls i-wasora. '^ircb, I .'rout, tbd, ("b:i»> 1, 
C^ua.) It 97 (1970), 
18S« >puiwjaa, J» Iina;iolon3^ of aiobiaslo* i'soc, Xntl* Tonf* 
AasiJiafia, Cfex. )686 (1976). 
137. Ifbisabiay ii«i l8liizaka» '** a^d Hor^ ibroolc, :!* !• A tttique ral»Mt 
ifsaunoglobulin haviric bonocytotropic antibo^ activity* 
laainoeheBiietri'* 7 s 515 (1970). 
I8a» a»liMii» C«^  aereeth, D«J. and 9i>iasb3r» S.^.L. irsiivioclotKaiA 
i^type antibodiea induced bjr !^Ms>i»^ ffl jy^g i if action in 
Ciiine« pig*. J« Imonol* 1061 12^ (1971). 
td9« QgiSkilSt %% tift ^oneti ir«B« C^iiui«r And hi»8>rail metoanitoe 
ni-mm0t0lUm^9 mA cUMUr* %v«tt K ,2 , , ed, s. Kevferi 
A ^ t i^iiMB^ %iil« MN t3 (1969). 
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190, ltihisMa», i;,, ighiMktt, '*• txiH *ilciitor, % Hffoct of redactloa 
aid alkyiation o.i allertei^t coibliiite properties of roaglnic 
ai t l^ay* J, Allergy, 37f 135 <1966). 
roafiilc aitl'^odiso. 4 *lns .cictlo,*i of roaf'i Jic ncUvity 
vlth ai l"Tiu-Toelo!»i21l!i ot!Tor thaa hu na ca-^sa A • or ca'^ i^ a^ 
r ri'-i.ilia* ^. iUioPcy. 37i 16^ (1^5 ) . 
192* Xnlilsa^af .-•» i;o5ii8al:Q» '^« aii:l iJ>yatnpoo!:| -I. !• Pb7olco»C4:o*3lcdl 
:^ro"iortloo of b -^nm roocl^^c r!ati*>D«21os» W, .i^osoice of 
alia© 1 nno(lo!)uli-i Qo G CGrrior of ivctl^c ncMtfity. 
J . l : i^ iol . 97t 7? ( 1 ^ 6 ) . 
193. S^Msalsa, U^ Xslaiaousat '^ » aid Oorntorooli^  *!• !• Rvoico-eiio-tical 
iii^.iortloo of roQGinic a^ t4''>o<liOQ» V» Con^olGtion of 
An-TJtiol. 07s 11*0 (106) , 
19^* -•fe^'.otat A. Q-U loll iU Incarj0(3lo!rjia 10 la Uocsltb ai^ Ciooooo* 
.uX, IT*. CO leo.itrntloiis la tho mra of potloito t?itb bro-v 
alilal Qsthrsat lni4a?i J» bd. tpg. 62« 16D7 (197**")« 
195» >aari«^ta, i^# i!3TBirioel'J^ 5Jil^  is iii beolth ait^  tliaeiao* 121. l-rtix^ 
rlu'J^liia 1*1 tbo 8©ra of patients irltlj anoblaflis. Cl l i . 
'.i?pt. iTRtiol. 168 163 (1973). 
ig6« ^acuitat A# '"ell cooperation In s'oafliic type of aitl'Jodiy 
••jpodaetioii, aspects of a l l e^y a i ' anpliod. Itmiolory* 
68 30^ ^ (1973). 
197. M,Bnt±t % A i t i ei ic gtudiBs in Snla?aae^ ?fl hi^ t^n'^ vtieM . Ha-»ral 
and M rosooieee. l>b«D« thesie. All^arb IxsHln IMlversity, 
Allrarh (1977). 
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198, ;ii«irovitcb| -^ » aid ^Ul Kfisai «i. il prollsdi-iry import on tbe 
atrolagiCQl re8|-x3.in« of aiobiasls patientg from an 
©ailenlc area ift :brtb :*©storn .^skatelieuaa, Caa. J. 
t99» i^R^Pt 2. -• Aitlijody mspois© la la tos t i ia l and esctroiatostlfisO. 
<197*«-)» 
iii£*iif:',cr.ico of tDo rol difriioion psoeipitiii toot r&r 
latraaivo a lOtiicsio* J. 2r3p» :i3a# !iyc# 73« <>3 (t975)* 
GCiXi7 c m t i v G t o a M-iiAi;j^^,to ir?J.a!^ tX??:^ ,l.te G-*<I ;,:;itomal?&>ii':o 
203» *.fDrjU>9Q-A!Jo ."GSI P. I tmioflaopoeco-ico l:i ^2.Qr-"»ol9t in affcor 
treat'ssnt coaiPol aid la sepoaplOo'Tloljey of a*3S}!>laslo. 
ppoe* ^Ofifax^auia Iitoraacio lal fb'jro Ais'slaoi© ( te«) 
'1P0 B^ (1975). 
acP .^ BaJJOllsar, l»"l., cma«H ^^ •P* sKid i m i i .;.U. Iitliroct l-a-mio^ 
flaorosyont atainiiig of gitn.raaQtfn nifl^olrtica i-^  tissoos, 
Lai jet. I . 21a (1971)» 
205. Van )aloa. A,, i!lilj0a| il«C, and r.puber, ^ Isolation aid m^» 
propQrtijSB of rabbit XgM Irs^ mtrtoi^ loD-allas* Eochlia* 
aiopbyB. Acta. 1»*7i *»21 (1967). 
206* ^0alo« F*'^ **^ * (^ "id iBbor, c, mtravioiet fluorascaaca of tbo 
a ro^ t la a-slno af'KSt. Hioehaiii. J . 65i i^-TS (1957)» 
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a07« faifit ii#U, Ijjo r!»lecul*»r neigbts of fcbo Tieptldte ehal^is of 
ranm glolHJlitt. Jloclioo, J. SOi aS**- (1963)« 
20B. 'terleP, ^ . , lolson, C,A» nnd S,'an!brd, ^\ lh& polyo©ptM« 
frac^oati. Jtlof^henifltry. 3i 279 (196^). 
^Tons eo.iTjff-ntlo-n or rab'^it 7^ " /^'linmrX^JiXLtt aaa i t s 
par>ai!W''5loa'99a ^QT.-as.its. J» Jiol» Lli^ oa, S^Di r*l8 (tg6^)» 
210. Tnxt *^ »^ * "^^  /iafl!:i9e% S^m ^W Aisofj, %L», JcDHoyf lU aia 
.i«aao!3lo i ^ n s , .!• % vol. 10, pp. 3**-3 (1951)» 
211« l^ioch'^a?i» «T,D,, I\>ftor, H»U, rjitl t>?on3t -'^ ^ ^ '^^^Q crra'ijts'io'it 
of Zlw TK)r»tl^ o Glini'ifi ia r-clo^^'ili-% 5ioc»^% J, *13t 22Q 
(1963>» 
SIS. J'^ \'>^ 11% H,, Co!i0!i, % .aii ProfiUt *^ » *»• -."^O'^ nratloi a'td 
proportlQs of t!% |5©pti6te ohtilis of as?"-^ bumn 190 
r . : lobul la (%!)• Uocisoai. J. 95i 2% (196^;. 
213» ftJltlxar, *.S,n. aid^roe!90| A. Ifjolation a.id characteriaatioii 
of Igti from bovi!i@ colontral uhoy* I-afmmochO'Ttstry. 
Bt 257 (1971). 
2l*i>« %Ql», D* and UnttrosSf l« 3tra<2taral stadies on horlm Ie% 
aiochlai. Hopliyo. Acta. 2$7t 372 (1972). 
ai!^ lone, PmL, and Pi^fM, A.j;. itolc of eouui ir faotort in the 
»sdiatioA of insanity to «Yiaa cooeidiosit ( l i iaa la 
jyaofiiajl). :iatur«« 200t hS6 (1963)« 
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Inira^QTial reaction to a^ t aitigen (hlstolytiein) 
obtaiiotl frofa emo lically cultivated ^nta»tl>ft Ma&alzUfiA. 
Irop. ccsocr. :fea» 1i|.| 275 (1073). 
217. l3<M?ovitcb» .i, a i l Tcott, F« r^in tont aiil tJomc^glatl'Mtiae 
aitijody tltPos I'J aioblasis pntio.its. J , Farasltol. 
59: 11?> (1975). 
210. li0L'3Paltl3, \ i* . a.i2 ;iQrlaafSiita, *1\ iimorl-Bitoi a'isaMe 
i'iftjctioa of tJio llvor Irs i;jdiea plfs . 21. Abscess 
for sit ioi ia aii'sals t7itb ^orslctont l i t o s t i lal 10*510 is. 
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